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PEEFAC E. 



This volume is intended to follow our Primary Arithmetic, or 
that of any other series, or may be used as a first book with beginners 
that are not too young. It goes over the ground covered by the 
Primary, but in a style suited to minds somewhat more mature, en- 
larging on the subjects there treated, and introducing the pupil to 
many new ones. Besides the four fundamental operations, it gives 
a comprehensive view of Fractions, Federal Money, Reduction, and 
the Compound Rules, presenting under each a large collection of 
sums, in every variety, "hot too difficult, but so constructed as to 
require the pupil to think, and thus make the performance intelligent 
and not mechanical. ' ' 

Convinced that too much theory and rule embarrass the young 
pupil, the author has in this respect sought to strike a happy mean, — 
presenting necessary explanations, but in few words; giving example 
sometimes the precedence over precept, and making rules intelligible 
by means of preliminary illustrations. Definitions are made brief 
and simple. Technical terms unnecessary at this stage of progress 
are avoided. The difficulties of beginners being appreciated, it is 
believed that they are here so met as to save the teacher the annoy- 
ance of constant demands for explanation. 

In arrangement we trust some gain will be apparent ; particularly 
in Compound Numbers, where, in stead of presenting the Tables in 
a body, to be confounded together in the pupil's mind, we imme- 
diately apply each Table, as soon as learned, in appropriate exercises, 
either mental or written. Attention is also invited to the inductive 
method used in developing the several subjects. 

The teacher is requested to see that every principle is mastered 
as the pupil advances. A single defective link makes a whole chain 
worthless. If this suggestion is attended to, it is believed that the 
present work will make the young student thoroughly acquainted 
with the subjects it embraces, and properly prepare him for the next 
number of the series, the Practical Arithmetic, 

Kxw Tout, August ft, 1868. 
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What Abithmetio Is. 

L We commence with one. We have one head, 
one month, one body. 

One, a single thing, is called a Unit 

2. A nnit joined to another unit, makes two. 
We have two* eyes, two hands, two feet. 

Another nnit joined to two, makes three. Each 
of onr fingers has three joints. 

Another nnit joined to three^ makes four. 

So we may go on. Adding a nnit each time, we 

get FIVE, SIX, SEVEN, EIGHT, NINE. 

3. One, two, three, four, five, six, &c, are called 
Romberg. 

A Number is, therefore,, one nnit or more. 

4. Arithmetic treats of nnmbers. 

5. Repeating the nnmbers in order — one, two, 
three, four, fioe, six, &c, is called Counting. 



Qubstioks— 1. With what do we commence f What is one, a- single 
thing, called 1—2. Of what is two made up t Of what is three made up f If 
we go on, adding a unit each time, what do we get f — 3. What are one, two, 
three, Jbur % Ac, called f What is a Number ?— 4. Of what does Arithmetio 
treat f— ft. What is Counting! Count nine. Count nine backwards— nine, 
eight, eeven> &e. 



6 NOTATION. 

NOTATION. 

& Every number has a name ; as, one, two, three. 
In stead of writing out the name, however, we may 
represent it.by a character ; as, 1, 2, 3. 

Notation is the art of expressing numbers by 
characters. 

7. There are two systems of Notation, the Ar'abic 
and the Boman. 

The Arabic Notation. • 

& The Arabic Notation is so called because it 
was used by the Arabs. It employs these ten char- 
acters, called Figaros : — 



r NAUGHT 
0< CIFHXB 

(zKBO 
1 ONE 



2 TWO 

3 THKBE 

M 

4 FOUR 

5 FITS 



6 six 

7 8EYEN 

8 EIGHT 

9 NINE 



The first of these figures, 0; implies the absence 
of number. cents means not a single cent. 

9. The greatest number that can be expressed 
with one figure is nine. All the numbers above 
nine are expressed by combining two or more 
figures. 

First, 1 is combined with each of the ten figures ; 
then 2, forming the twenties/ then 3, forming the 
thirties; then 4, forming the forties, &c. 

6. How may numbers be represented? What is Notation?— 7. How 
many systems of notation are tbere? Name them.— 8. Why is the Arabic 
Notation so called? How many characters docs it use? What are they 
called ? Learn how to make the ten figures, and their names What does 
imply?- 9 What is the greatest number that can be expressed with one 
figure ? How are all numbers above nine expressed ? 
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10. The numbers formed of 



10 ten 

11 eleven 

12 twelve 

13 thirteen 

14 fourteen 

15 fifteen 

16 sixteen 

17 seventeen 

18 eighteen 

19 nineteen 

20 twenty 

21 twenty-one 

22 twenty-two 

23 twenty-three 

24 twenty-four 
25' twenty-five 

26 twenty-six 

27 twenty-seven 

28 twenty-eight 

29 twenty-nine 

30 thirty 

81 thirty-one • 

82 thirty-two 

83 thirty-three 

84 thirty-four 

85 thirty-five 

86 thirty-six 

87 thirty-seven 

88 thirty-eight 

89 thirty-nine 



40 forty 

41 forty-one 

42 forty-two 

43 forty-three 

44 forty-four 

45 forty-five 

46 forty-six 

47 forty-seven 

48 forty-eight 

49 forty-nine 

50 fifty 

51 fifty-one 

52 fifty-two 

53 fifty-three 

54 fifty-four 

55 fifty-five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 

60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three 

64 sixty-four 

65 sixty-five 

66 sixty-six 

67 sixty-seven 

68 sixty-eight 

69 sixty-nine 

EZBBOI8S. 



two figures are 

70 seventy 

71 seventy-one 

72 seventy-two 
78 seventy-three 

74 seventy-four 

75 seventy-five 

76 seventy-six 

77 seventy-seven 

78 seventy-eight 

79 seventy-nine 

80 eighty 

81 eighty-one 

82 eighty-two 

83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty-six 

87 eighty-seven 

88 eighty-eight 

89 eighty-nine 

90 ninety 

91 ninety-one 

92 ninety-two 

93 ninety-three 

94 ninety^four 

95 ninety-five 

96 ninety-six 

97 ninety-seven 

98 ninety-eight 

99 ninety-nine 



Count from 1 to 99. Count from 99 to 1, backwards. 
With what figure do the thirties all begin? The sixties? 
Write the following numbers in figures:— thirty-seren ; 
eleven; ninety-eight; eighty-nine; twelve; twenty; five; 
fifteen ; fifty. What system of notation hare you just used? 



8 NOTATION. 

Ujnre, Tews, Htodbeds. 

U. Ten, we have seen, is expressed thus — 10. 
Then 1 in the second place denotes one ten. So, 2 
in the second place (20) is two tens, &c. 

Any figure standing in the second place repre- 
sents so many tens. Hence it denotes ten timea as 
much as if it stood in the first place. 

12. The first place is called the units' place. The 
second is the tens' place. 

13. Numbers greater than 99 must be expressed 
with more than two figures. A third place is thus 
required, which is called the hundreds' place. 

A figure in the third place denotes ten times as 
much as if it stood in the second place, and a hun- 
dred times as much as if it stood in the first place. 

14. To express the even hundreds, place the sev- 
eral figures in the third place, with naughts after 
them. Thus: — 

800 three hundred 
400 four hundred, &c. 

15. Observe how the numbers between the even 
hundreds are expressed : — 



100 one hundred 
200 two hundred 



101 one hundred and one 

102 one hundred and two, &c. 

110 one^ hundred and ten 

111 one hundred and eleven, &c. 



120 one hundred and twenty 

121 one hundred and twenty-one 

201 two hundred and one 

202 two hundred and two, &c 



11. How Is ten expressed f What does 1 in the second place denote! 
2 in the second place ? Any figure in tbe second place t— 12. What is. the 
first place called f What is the second place called t— 18. How must num- 
bers, greater than 90 be expressed f What is the third place called f What 
Value is denoted by a figure in the third place, compared with the second and 
the first t— 14. How are the even hundreds expressed I— 15. Learn how to ex- 
press numbers between the even hundreds. 



THE ABABKJ KOTATIOBT. 9 

EXEBOISE. 

Count from 800 to 400. Count backwards from 900 to 
800. Write on jour slate the numbers from 500 to 600. 

Write 3 units, 6 tens, 9 hundreds (963) ; 9 units, 6 tens, 
8 hundreds; 7 tens, 5 units; 8 hundreds; 8 hundreds, 6 
units; five hundreds, one ten; two tens. 

Express in figures three hundred and ninety-six. Two 
hundred and twelve. Eighty-one. Four hundred and two. 
Eight hundred and thirty. Six hundred. Seventeen. 

Thousands. 

16. The greatest number that can be expressed with 
three figures, is 999. Next comes one thousand. 

One thousand is expressed thus, 1000 — by put- 
ting 1 in the fourth place, which is called the 
thousands' place. 

17. The number of thousands is shown by the 
figure in the fourth place. Thus : — 



2000 two thousand 

8000 three thousand 

4000 four thousand 

6000 five thousand 



6000 six thousand 

7000 seven thousand 

8000 eight thousand 

9000 nine thousand 



18. Ten thousand requires five figures to express 
it— 10000. The fifth place is called that of tea 
thousands. 

19. A hundred thousand requires six figures to 
express it? — 100000. The sixth place is called that 
of hundred thousands. 

IS. What is the greatest number that can be expressed with throe 
figures f What comes next to 999 1. How Is one thousand expressed I What 
is the fourth place called f— 17. By what Is the number of thousands shown! 
Give examples.— 18. How many figures are required to express ten thousand 1 . 
What it the fifth place called?— IB. How many figures are required to ex- 
press a hundred thousand f What is the sixth place called f 

1* 



10 NOTATION, 

20. We have now had six places named : — units, 
tens, hundreds, thousands* ten thousands, hundred 
thousands. 

These six places are divided into two Periods, of 
three figures each. The first Period is that of units ; 
the second, that of thousand* 

If * - * 



e 



wJ J e wis 

6 5 4. 321 



Thousand* UniU 

2L The second period is that of thousands. To 
express a given number of thousands, write the 
number in the second period. If there are no 
figures for the units' period, supply naughts. 

ExAMPLEa — Write four hundred and twenty-three thou- 
sand. To do this, write four hundred and twenty-three, as 
already shown— 423 — for the second period. Supply naughts 
for the units' period, and we have the required number — 
±23,000. 

So we write seventeen thousand, 17,000. 

Five hundred and one thousand, 501,000, 

Six hundred and twenty thousand, 620,000. 

If there are numbers corresponding to the places of the 
units 9 period, set them there in stead 'of naughts. 

Forty-three thousand, two hundred and ninety, 43,290. 

Seven thousand, one hundred and five, 7,105. 

One hundred thousand, and sixty-seven. (As 
there are no hundreds in the units 9 period, supply 0.) 100,067. 

20 Name the first six places in order. How are these six placet divided f 
What is the first period called ? What is the second period called f Name 
the places of the first period. Name those of the second period.— 21 How 
are we to express a given number of thousands t What must bo done, if 
there art no figures for the units* period T Learn how to write the example* 
given. 



THE ABABXO NOTATION. ' 11 

EXEROJ8E IN NOTATION, 

"Write the following numbers in figures: — 

1. Five hundred and nine thousand. 

2. Sixty-three thousand, two hundred and seven* 

3. Eleven thousand, one hundred and eleven. 

4. Seven hundred^ thousand and seventy. 

5. Six thousand. Six hundred thousand. 

6. Forty-three thousand and thirty-four. 

7. Five hundred and twelve ihousand, seven hundred. 

8. Eighty thousand, eight hundred and eight. • 

9. Nine hundred and ninety-nine thousand. 

10. Write the greatest number that can be expressed 
with three figures; with four figures; with five figures; 
with six figures. 

Millions, Billions. 

m 22* The third period is that of millions. 

It consists of three places, — millions, ten mil- 
lions, hundred millions. 

Examples.— Two hundred million, 200,000,000. 

Four hundred and one million, 401,000,000. 

Seventy million, five hundred thousand, 70,500,000. 

Six million, seventeen thousand, and seven, 6,017,007. 

23. The fourth period is that of billions. 
It consists of three places, — billions, ten billions, 
hundred billions. 

Examples.— One hundred and two billion, 102,000,000,000. 
Eleven billion, eleven thousand, and two, 11,000,011,002. 

Four billion, twenty million, and six, 4,020,000,006. 

, 22. What is the third period! Of how many places does it consist t 
Name them.— 23. What to the fourth period! Of how many places does it 
consist f Name them. 



IS KOTATKMT. 

* 

Summing Up. 

» 

24. Name the periods in order, beginning at the 



right. 
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4th R?r. 


3d Per. 


2dFer. 


let Per. 


BlLLIOSS 


MlLLIOVI 


TfiOCSAHDt 


UVITt 



* Name the places, beginning at the right. 

10 units make 1 ten. 
10 tens make 1 hundred. 
Hence, removing a figure one place to the right, 
diminishes its value ten times; removing it one 
place to the left, increases it ten times. 

25. Rule. — Write billions in the fourth period, 
millions in the third, thousands in the second, units 
in the first, filling the vacant places with naughts, 
so as to have three places in each period. 

BXXBOISS IN NOTATION. 

Write the following numbers in figures, placing units 
under units, tens under tens, &c. : — 

1. Four hundred and seventy-one billion, six thousand. 
. 2. Ninety billion, three million, two thousand and four. 

8. Eight hundred million, sixty thousand, one hundred. 

24 What is the effect of removing a figure one place to the right f 
What it the effect of removing it one nlsee to the ieftf-25. Give the rale 
for notation 



THE AKA^TC NOTATION. tS 

4. Six hundred and forty thousand, one hundred ftndono. 

5. Nine million, fifty-seven thousand, and eight 

6. Eleven billion, forty-one million, two hundred and ten. 

7. Thirty-six million, one hundred thousand, and twelve. 

8. Ten billion, ten million, ten thousand, and three. 

9. Six hundred and one million, two hundred thousand. 

10. Eighty-Dine thousand, three hundred and nineteen. 

11. Twelve thousand, five hundred and eighty-seven. 

12. Four hundred billion, four million, forty thousand. 
18. Five million, eight hundred thousand, and seventy-five. 

14. One billion, ten million, two hundred thousand, and six. 

15. Fifty-seven million, three hundred and twenty-four. 

16. Four million, two hundred and seventeen thousand, 
and fifty-eight. 

17. Six hundred and nine billion, four hundred and sixty- 
six million, ninety-two thousand, three hundred and twenty- 
eight. 

.The Roman Notation. 

26. The Roman Notation is so called because it 
was used by the ancient Komans. 

*• It employs seven letters. I. denotes one; V., 
five; X., ten j L., fifty; 0., one hundred ; D., five 
hundred ; M., one thousand. 

27. These letters are combined to express num- 
bers, according to the following principles : — 

1, If a letter is repeated, its value is repeated. 
XX. is twenty ; III. is three. 

2. A letter of less value, placed after one of 
greater, unites its value to that of the latter. VI. 

is six. 

i — - - ■ — ■ — ~^ — ~ ~~^ ^~ 

28. Why is the Roman Notation to called! What doe* it use, to 
ayprati numbers! ~27. State the principles of the Borneo Notation. 



u 



3. A letter of lew value, placed be&re one of 
greater, takes itBYaliie from that <^ the latter. IV. 
is four. 

4. A letter of las value, placed between two of 
greater, takes its value from that of the other two 
united. LTV. is fifty-four. 

5. A bar over a letter increases its value a thou- 
sand times. Y. is five thousand. 





Tablk. 


I Is One. 


Lis Fifty. 


. U. u Two. 


LX. u Sixty. 


IH. ** Three. 


T.XX ** mi aiiLj . 


IV. " Four. 


LXXX. ** Eighty. 


V. "Five. 


XCL u Ninety. 


VL "Six. 


C. a One hundred. 


VTL u Seven. 


CL u One hand, and one. 


VIIL "Brfifc 


CIV. " One hand, and four. 


EL "Nina. 


GX. M One hand, and ten. 


X. "Ten. 


_ GO. " Two hundred. 


XL " Eleven. 


OGC. " Three hundred. 


. XEL ** Twelve. 


OCCO. " Four hundred. k 


HE u Thirteen. 


D. u Five hundred. 


XIV. "Fourteen. 


DC. " Sue hundred. 


XV. " Fifteen. 


DOG. " Seven hundred. 


XVI. " Sixteen. 


DOCC. " Eight hundred. 


XVIL " Seventeen. 


DOCCC. " Nine hundred. 


XVIII. " Eighteen. 


M. " One thousand. 


XIX. u Nineteen. 


KM. " Two thousand. 


XX " Twenty. 


MMM. " Three thousand. 


XXL " Twenty-one. 


lOOCM. " Four thousand. 


XXX. " Thirty. 


V. " Five thousand. 


XL. u Forty. 


X. " Ten thousand. 



What fla tfca cflbet of placing a bar over a tetter t How la fly* tbounad 
4anoU4f Ltarntha Table. 



EXEBOIfiE IN NOTATION. 18 

88. We may, then, express numbers in three 
ways: — 

1. With words, as is usual in printed Books. 

2. With figures, by the Arabic Notation, as in 
accounts and calculations. 

3. With letters, by the Roman Notation, as in the 
headings of chapters. * 

XZBBOISS IN NOTATION. 

Write the following numbers first by the Arabic, and then 
by the Roman, Notation : — 

1. Twelve. 6. One thousand. 

2. Fiftr-sevem 7. Ninety-nine. 

8. Nine hundred. 8. Seven hundred. 

4. Eighty-six. 9. Sixty-two. 

5. Nineteen. 10. Four thousand. 

11. Five thousand six hundred and seventy-three. 

12. Three hundred and seventy-two. 

18. Two thousand eight hundred and forty-one. 

14. Nine thousand and twenty-seven. 

15. fifteen hundred and thirty-five. 

* • 

Express the following numbers according to the Soman 
Notation: 12; 1,000; 749; 18; 208; 96; 660; 488; 29; 
2,040; 85; 555; 10,801; 79; 5,002; 87; 894; 999; 2,062; 
8,186; 119. 

Express the following numbers according to the Arabic 
Notation: XH. LI. VIII. XIHI. XVL LXXXIX. XCVIII. 
CCI. DXX. XXXIV. MD. IX. MCCXV. DOOOVH. XIV. 

MDCLXVI. "7. 

x. vii. lv. cciv. xxxiiL xix. xlviii. xc. cxxi. xv. lxii. 

. 28. How many waya are there of expretatag mmberaf What art tbty, 
•ad where is each need f 



10 



NUMERATION. 

29. numeration is the art of reading numbers ex- 
, pressed by figures. 

30. In reading numbers, the following principles 

appty-— 

1. We read by periods. Hence, if there are more 

than three figures, point off the number into periods 
of three figures ewh, beginning at the right 

2. Always begin to read at the left 

3. The right-hand figure and the right-hand 
period are never named as units, thQ word units 
being understood. We read 7 as seven, not seven 
units; 400 is read/bur hundred, not four hundred 
units. 

4. Places containing must be passed over in 
reading. We read 1062 one thousand and sixty- 
two, not one thousand, no hundred, and sixty -two. 

31. Rule. — Beginning at ike right, point off the 
number into periods of three figures each. 

Beginning at the left, read the figures in each 
period as if they stood alone, adding the name of 
the period m every case except the last. 

EXAMPLE 6. * 



* 



10,709 Ten thousand, seven hundred and nine. 
'401 ,840 Four hundred and one thousand, eight hundred and forty. 
6,023,070 Six million, twenty-three thousand, and seventy. 

■ '■ ■ I. I % II 

29. What is Numeration 1—80. How do we read numbers! If there are 
more than three figures, -what do we do I At which aide do we begin to 
read! What is said of the right-hand figure «nd 4bo right-hand period I 
What must be done la the case of plaoss containing ©t— SI. Give the rule 
for Numeration. 
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IT 



42,110)000 Forty-two million, one hundred and ten thousand. 
870,025,002 Eight hundred and seventy million, twenty-five 

thousand, and two. 
1,001,000,011 One billion, one million, and eleven. 
19,056,007,000' Nineteen billion, fifty-six million, seven thousand. 
123,400,789,000 One hundred and twenty-three billion, four hundred 

million, seven hundred and eighty-nine thousand. 

1100 is read one thousand one hundred, or eleven hundred. 
1200 " " one thousand two hundred, or twelve hundred, &c. 
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Bead the following numbers:— 



1. 


903 


15. 


87123645 


29. 


MDOOCLXm. 


2. 


8600 


16. 


476674983429 


30. 


VCCOXOIX. 


8. 


21 


17. 


82000000117 


-31. 


DOLXXXV. 


4. 


100075 


18. 


1418 


82 


XXXVIII. 


5. 


93282 


19. 


108600028 


83. 


MDXIX. 


6. 


8300000 


20. 


50500005050 


34. 


DCOXVII. 


7. 


463925 


21. 


442671376000 


35. 


MOXI. 


8. 


1650 


22. 


15000027 


86. 


LIX. 


0, 


1040400 


23. 


998899989898 


37. 


DXOVI. 


10. 


26308 


24. 


203013310031 


88. 


LXIV. 


11, 


8005042 


25. 


410 


39. 


XCOXXVI. 


12. 


741607 


26. 


C413760 


40. 


LXX. 


18. 


3821060 


27. 


83227 


41. 


MDCXVni. 


14. 


600007 


28. 


14603000 


42. 


CCCCXLIV. 



Review Questions.— What is a Unit ? Whar is a Number ? Of 
what does Arithmetic treat? What is Counting f What is Notation? 
Name the two systems of notation. What characters are used in'the 
Arabic Notation ? Name the periods in order, beginning, at the right. 
Name the places. Give the rule for expressing numbers in figures. 
What characters are used in the Roman Notation? State the princi- 
ples on which they are combined. What are used to express num- 
bers, in making calculations ? What, in accounts? What, in head- 
ings of chapters? What is Numeration? Give the rule for reading 
numbers. 
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ADDITION. 

32. Two men are riding" and three are walking; 

how many men are there in all ? 

Here we are required to find one number containing as many 
units as 2 and 3 together. This process is called Addition. 

33. Addition is the process of uniting two or 
more numbers in one. 

The one number thus obtained is called the Sum. 
2 and 3 are 5 ; 5 is the sum. 

Addition Table. 

and 1 are 1 ; and 2 are 2 ; and any number make that number. 



1 and 


2 and 


8 and 


4 and 


5 and 


1 are 


2 


1 are 


3 


1 are 4 


1 are 5 


1 are 6 


2 are 


3 


2 are 


4 


2 are 5 


2 are 6 


2 are 7 


3 are 


4 


3 are 


5 


3 are 6 


3 are 7 


3 are 8 


4 are 


5 


4 are 


6 


4 are 7 


4 are 8 


4 are 9 


5 are 


6 


5 are 


7 


5 are 8 


5 are 9 


5 are 10 


6 are 


7 


6 are 


8 


6 are 9 


6 are 10 


6 are 11 


7 are 


8 


7 are 


9 


7 are 10 


7 are 11 


7 are 12 


8 are 


9 


8 are 


10 


8 are 11 


8 are 12 


8 are 13 


9 are 


10 


9 are 


11 


9 are 12 


9 are 13 


9 are 14 


10 are 


11 


10 are 


12 


10 are 13 


10 are 14 


10 are 15 


6 and 


7 and 


8 and 


9 and 


10 and 


1 are 


7 


1 are 


8 


1 are 9 


1 are 10 


1 are 11 


2 are 


8 


2 are 


9 


2 are 10 


2 are 11 


2 are 12 


3 are 


9 


3 are 


10 


8 are 11 


8 are 12 


3 are 18 


4 are 


10 


4 are 


11 


4 are 12 


4 are 18 


4 are 14 


5 are 


11 


5 are 


12 


5 are 13 


5 are 14 


5 are 15 


6 are 


12 


6 are 


13 


6 are 14 


6 are 15 


6 are 16 


7 are 


13 


7 are 


14 


7 are 15 


7 are 16 


7 are 17 


8 are 


14 


8 are 


15 


8 are 16 


8 are 17 


8 are 18 


9 are 


15 


9 are 


16 


9 are 17 


9 are 18 


9 are 19 


10 are 


16 


10 are 


17 


10 are 18 


10 are 19 


10 are 20 



ADDITION. 
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It is necessary to know the Tables perfectly, so as to say them 
backwards or forwards, out of order as well as in order. They must 
be mastered before going on. 

34. Addition is denoted by an erect cross +•, 
called Plus, placed between the numbers to be 
added. 6 -f 5 is read six plus five, and means that 
six and five are to be added. 

35. Two short horizontal lines =, placed between 
two quantities or sets of quantities, denote that they 
are equal. 6 + 5 = 11 is read six plus five equals 
eleven, and means that the sum of six and five is 
eleven. 

38. Observe that if 



8+2=5 

then 

13+2=1$ 
23+2=25 
83+2=35, &c. 



4+5=9 

then 

34+5=30 
44 + 5=49 
54 + 5=59, &c 



8+7=10 

then 

53 + 7=60 
68+7=70 
73 + 7=80, &c. 



5+8=13 

then 

25 + 8=83 
45 + 8=53 
85 + 8=93, &c. 



37. Observe that 4 + 5 = 9 and 5 + 4 = 9. 
Hence, when numbers are to be added, it makes 
no difference which is taken first. 



. EXERCISE ON THE ADDITION TABLE. 

How many are 5 and 4? 4 and 5? 24 and 5? 25 and 4? 
4 and 55? 94 and 5? 15 and 4? 8 and 2? 2 and 73? 

How many are 7 and 1 ? 1 and 7? 67 and 1 ? 7 and 81 f 
11 and 7? 8 and 6? 6 and 3? 46 and 3? 6 and 23? 

32. In the example given, "what arc we required to find! What is this 
process called 1-83. What Ma Addition f What is the result of addition 
called? Recite the Table.— 34 By what is addition denoted? What does 
6+5 meant— 35 Describe the sign that denotes equality. What does 0+5 
ss 11 meant— 88 If 8+2=6, then what follows! How much is 5+8 1 What 
follows t-37. How much is 4+5 1 How much is 5+4 f What principle to 
laid down respecting numbers to bo added ? 
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How many are 6 and 2? 66 and 2? 2 and 86? 82 and 6? 
2 and 6? 12 and 6? 82 and 6? 6 and 52? 16 and 2? 

How many are 8 and 2? 2 and 8? 7 and 8? 8 and 7? 
18 and 2? 97 and 3? 82 and 8? 78 and 2? 7 and 53? 

How many are 3 and 5? 55 and 8? 8 and 95 ? 23 and 
5? 13 and 5? 4 and 2? 64 and 2? 62 and 4? 4 and 72? 

How many are 5 and 5? 2 and 7? 45 and 5? 52 and 7? 
12 and 7? 87 and 2? 2 and 5? 42 and 5? 4 and 6? 

How many are 4 and 3? 34 and 3? 93 and 4? 14 and 3? 

4 and 4? 84 and 4? 4 and 54? 9 and 8? 4 and 9? 

Find the stun of 1, 2, and 8. 8+2+3. 4+1+5. 6+3+1. 
8+4+2. 6+8+3. 4+6+7. 3+7+10. 20+3+4. 
Oount by twos, commencing 2, 4, 6, 8, &c., up to 100. 
Count by threes, commencing 8, 6, 9, 12, &c., np to 99. 
Count by fours, commencing 4, 8, 12, 16, &c, to 100. 
Count by fives, commencing 5, 10, 15, 20, &c., to 100. 

MENTAL EXBB0I8E6. 

1. Seven metals were known to the ancients ; 43 have been 
discovered since. How many metals are now known? 

Ans. 7+43 metals, or 50 metals. 

2. How much will a boy earn in two weeks, if he earns 

5 dollars the first week and 2 the second? 

8. John Adams was president four years. He was 61 
when he entered on the duties of the office ; how old was he 
when he left it? . 

4. A gardener set out 9 trees one day, and 8 the next; 
how many did he set out both days? 

5. If a house has 8 windows on one side, 6 on another, and 
4 on a third, how many windows- has it in all? 

6. Napoleon had 4 brothers and 8 sisters, besides 5 that 
died in infancy; how many brothers and sisters had he in all ? 
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7. How many pounds will, a pair of chickens weigh, if 
each weighs three pounds? 

8. My house is at the north end of a lake ; Mr. A's is 3 
miles south of the south end. If the lake is 5 miles long, how 
far is it from my house to Mr. A's? 

9. A farmer who has 7 cows, buys 6 more ; how many has 
he then? 

10. In ajar that weighs 6 pounds, I put 11 pounds of but- 
ter; how much will the whole weigh? 

11. A boy who bought a quire of paper for 20 cents,, sold 
it so as to gain 5 cents; how much did he sell it for? 

12. Washington was born in 1732. George III. was born 
6 years later ; what was the date of his birth ? 

13. A steamboat starts with. 72 passengers. Three miles 
down the river, it receives 7 more passengers. How many 
has it then? 

14. The Earth has 1 moon ; Jupiter has 4 moons ; Saturn, 
8 ; Uranus, 6 ; Neptune, 1 ; how many moons does that make 
altogether? 

38. Principles of Addition. 

1. We must add things of the same kind. There- 
fore, m setting down numbers to be jidded, place 
units under units, tens under tens, &c. 

2. The sum of units is units ; of tens, tens ; &c. 

3. Always begin to add at the right. 

4. Find the sum of each column ; and, if it is ex- 
pressed by one figure, set it down under the column 
added. 

88. How must we set down numbers to be added f Why sot What is 
the sum of units f Of tens f Of hundreds f Where must we begin in add- 
ing f If the sum of each oolumn is expressed by one figure, where must we 
set it! 
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Example.-— Add four million ; three hundred and twenty- 
six thousand, two hundred and forty-seven ; fif£y-three thou- 
sand, four hundred and ten ; and two hundred and twenty- 
one. 

Operation.— Write down ti^e numbers, units under units, 
tens under tens, &c. 

Begin to add at the right. 

1st column. 1 and 7 are 8. Set down 8. 

2d. 2 and 1 are 3, and 4 is 7. Set down 7. 4000000 

Zd. 2 and 4 are 8, and 2 is 8. Set down 8. 826247 

Uh. 3 and 6 are 9. Set down 9. 63410 

bth, 5 and 2 are 7. Set down 7. 22 * 

6th. Bring down 3. 7th col. Bring down 4. Ana. 4379878 

Proof of Addition. 

•» 

39. Proving an example is finding whether the 
work is correct. 

40. Addition is proved by adding the columns 
from the top downward. If the sum is the same as 
when they are added from the bottom upward, we 
infer that the sum is right. 

This Proof is based on the fact that, when numbers are 
to be added, it mokes no difference in what order they are 
taken. The sum will be the same. If an error has been 
made in adding*up, it is not likely to be repeated in adding 
down, and will thus be detected. 

Example. — Prove the above example. Add 4000000 
each column from the top downward. 7 and 1 326247 
are 8. 4 and 1 are 5, and 2 is 7. 2 and 4 are 6, 53410 

and 2 .is 8. 6 and 3 are 9. 2 and 5 are 7. - 221 
BringdownS. Bring down 4. Answer, 4879878 
— the same as before. Hence the work is right 4879878 

Apply these principles In the example given.— 89. What is. meant by 
Proving an example ?— 40. How is addition proved? On what is this proof 
based f Prove the example just given. 



*v" 
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SXAHPlBfl 70B TH1 SLATE. 

41. Bead tlie numbers added. Prove each example. 

1. Add 600128, ,154385, 84400, and 221. Ana. 788979. 

2. Add 85026371, 41005, and 1810000. Ana. 86877876. 

3. Find the value of 1234+455111+20234+12120. 

4. Add 297661031851, 1185204022, 8115, and 1520010. * 

5. What is the sum of 201 + 100 +2288+ 864114-+ 822201 ? 

6. Find the sum of thirty-one ; one hundred and eleven ; 
twenty thousand, four hundred and forty-two; seventeen 
thousand, one hundred and eleven ; and sixty thousand, one 
hundred and three. Ana. 97798. 

7. Add together seventeen million ; one hundred and fifty 
thousand, one hundred; eight hundred and nine thousand, 
two hundred and seventy-two; and forty thousand, three 
hundred and sixteen. Ana. 17999668. 

8. What is the sum of four million, eight hundred and 
twelve thousand, one hundred and two ; thirty-one thousand, 
six hundred and twenty; one million, one thousand, and 
forty-five ; and three thousand and thirty ? Ana. 5847797. 

9. Add together three hundred and twenty ; one hundred 
and eleven million, two hundred and twelve ; forty thousand, 
one hundred and thirty-two ; and two million, one hundred 
and thirty-seven thousand. Ana. 113177664. 

10. Find the sum of twenty billion, one thousand, and one ; 
four thousand and eleven ; four hundred and seven million, 
twenty thousand, six hundred and forty-two; and sixty-three 
thousand, one hundred and three. Ana. 20407088757. 

11. A merchant sells $10000* worth of goods one day; 
$5123 worth, the next; and $2436 worth, the next. - How 
much does he sell in all? 

* This mark (*) denotes dollars. It is always placed before the num- 
ber. $1000 is read a thousand dollar*. 
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12. Three score are sixty. How many are three score and 
ten? 

13. If I travel 1246 miles by steamer, 732 by railroad, and 
21 by stage, how far do I travel altogether? 

14. An army 'contains 23022 infantry privates ; 710 in- 
fantry officers; 4000 cavalry, including officers; and 164 mu- 
sicians. How many men in all in the army ? 

15. A. sells a vessel for $15420, which is $1355 less than 
it cost. What did the vessel cost? 

16. The estate of a deceased man was divided as follows: 
his wife received two hundred and ten thousand dollars; his 
daughter, forty thousand two hundred and fifty dollars ; his 
elder son, twenty-one thousand five hundred and six dollars; 
his younger son, twenty thousand one hundred and forty-two 
dollars. What was the value of the estate ? Ans. $291898. 

17. The planet Mass is 145,205*000 miles from the sun. 
Jupiter is 850,610,500 miles farther. How far is Jupiter? 

Carrying. 

42. The sum of a column may make more than 
one figure. 

Example.— Add 487 and 975. 487 

Begin at the right. 5 and 7 are 12 — 2 975 
units and 1 ten. Set down 2 in the units' 1462 
place, and add the 1 ten to the other tens. 

1 and 7 are 8, and 8 is 16. 16 tens are 6 tens 
and 1 hundred. Set down 6 in the tens' place, and 
add the 1 hundred to the other hundreds. 

1 arid 9 are 10, and 4 is 14 — 14 hundreds, or 4 
hundreds and 1 thousand. Answer, 1462. 

42. With the given example, show what 1b meant by carrying. Give 
the rule for carrying. 
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■ • 

48. This adding of the left-hand figure ia called 
Carrying. 

44. Rule for Carrying. — When the sum of a 
eolwnn is over 9, set down the right-hand figure, 
and carry the left-hand figure or figures to the next 
column. 



IZlXfLlS JOB III 8LATZ. 


46. Bead and add the following numbers. Prove each 


example. 




CD 


'w m 


24897- 


43345678 123423434559 


64 


1123355 23785432977 


234567 


7893 9876543696 


2357911 


54689 751002789 


84567890 


734321 10200859 



4. Add 128405, 64210, 1794822, and 6541. Ans. 1978478. 
6. Add 4275602, 45f06, 5567801, and 865. An*. 9889474. 

6. Add 28, 6794, 896428, 597, and 16019. Ant. 919856. 

7. What is the value of 965482190006+4063+8127299887 
+ 102009+9288675 + 67. Ans. 973618884657. 

8. Find the number of days in a year, there being 31 days 
in January, 28 in February, 31 in March, 80 in April, 81 in 
May, 80 in June, 81 in July, 81 in August, 80 in September, 
81 in October, 80 in November, and 81 in December. 

9. The amount of treasure exported from California in 
1861 was (40639089. This was $1664256 less than in 1860a 
What was it in 1860? 

10. The two largest cities in Europe are London and Paris. 
The population of London in 1851 was 2862236 ; that of Paris, 
1058262. What was the population of both ? 

11. Benjamin Franklin was born in 1706, and died at the 

age of 84. In what year did he die f 
2 
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12. Bhode Island, the smallest state in the Union, contains 
1306 square miles. Texas, the largest state, contains 236198 
square miles more than Rhode Island. How many square 
miles in Texas ? 

18. In 1850, South Carolina produced 300901 bales of cot- 

» 

ton; Alabama, 564429. How much did both produce? 

14. The United States is made up of the Atlantic Slope, 
which contains 967576 square miles; the Mississippi Valley, 
which contains 1237311 square miles; and tl*e Pacific Slope, 
whioh contains 778266 square miles. How many square 
miles in the whole United States? 

15. In 1850, 4203064 copies of papers and periodicals were 
printed in Maine; 3067552, in New Hampshire; 2567662, in 
Vermont; 64820564, in Massachusetts; 2756950, in Ehode 
Island; 4267932, in Connecticut How many were printed 
in all the New England states? Ana. 81683724. 

46. Rale for Addition. 

1. Set units tender units, tens under tens, &o. 

2. Beginning at the right, find the sum of each 
column. 

3. If the sum is expressed hy one figure, write 
it under the column added/ if not, set down the 
right-hand figure, cmd carry the left-hand figure or 
figures to thd next column. 

EXEEOIBE. 

47. The following examples are to be practised until they 
can be added at sight up and down, naming the results only. 
Thus in. Example 1 :—fiae, eleven, thirteen, fifteen, eighteen, 
twenty-one, thirty, thirty-seven— set down 7, and carry 8. 
Three, seven, fourteen, $c, 



(1) 
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(4) 


899697 


891985 


342687 


185232 


125429 


263882 


165431 


965368 


489843 


885487 


267994 


905596 


974583 . 


298688 


319416 


78748 


583162 


656599 


948668 


588933 


236972 


677494 


275773 


879370 


119876 


681395 


139915 


899477 


612345 


684923 


289076 


276431 


(6) 


(•) 


m 


(8) 


958576 


758318 


669786 


895939 


328492 


272638 


359628 


765838 


223967 


364773 


694279 


678980 


225523 


525822 


946335 


514831 


221679 


294987 


834569 


455922 


120739 


162856 


• 179145 


379828 


653865 


175902 


579757 


263955 


862781 


943655 


954852 


675869 


426893 


682354 


864351 


416970 


4022515 


4181305 • 


6082702 


6048082 


W 


- 


(M) 


(U) 


838725889 


6158874991 


652824777 


189404376 


8254889782 


863928996 


397846748 


965449873 


896956866 


578757467 


4833437997 


885999586 


949549259 


2511486766 


992845696 


499699451 


1896479693 


894896986 


887415762 


66769958 


885699577 


739353343 


4747786854 


864712998 


568239774 


4598748765 


893888579 


659128135 


2152759921 


878994886 


487816296 


5439765653 


893989466 


18906147 


8901729836 


784985886 


6814842647 


50527180089 


10389724299 
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SUBTRACTION. 

48. Throe boys are on the lawn. Two go into 
the house ; hcrtv many are left ? 

Here we are required to take 2 from 8, or to find the dif- 
ference between 2 and 8. This process is called Subtraction. 

49. Subtraction is the process of taking one num- 
ber from another. 

50. The smaller number must always be taken 
from'the greater. We can take 2 from 3, but not 
3 from 2. 

Subtraction Table. 

from 1 Waves 1; from 2 leaves 2; from any number leaves 

that Dumber. 



1 from 


2 from 


8 from 


4 from | 5 from 


1 leaves 


2 leaves 


8 leaves 


4 leaves ( 5 leaves 


2 leave* 1 


8 leaves 1 


4 leaves 1 


5 leaves 1 ' 6 leaves 1 


8 leaves 2 


4 leaves 2 


5 leaves 2 


6 leaves 2 7 leaves 2 


4 leaves 8 


5 leaves 8 


6 leaves 8 


7 leaves 8 


8 leaves 3 


5 leaves 4 


6 leaves 4 


7 leaves 4 


6 leaves 4 


9 leaves 4 


6 leaves 5 


7 leaves 5 


8 leaves 5 


9 leaves 5 


10 leaves 5 


7 leaves 6 


8 leaves 6 


. 9 leaves 6 


10 leaves 6 


11 leaves 6 


8 leaves 7 


9 leaves 7 


10 leaves 7 


11 leaves 7 


12 leaves 7 


9 leaves' 8 


10 leaves 8 


11 leaves 8 


12 leaves 8 


18 leaves 8 


10 leaves 9 


11 leaves 9 


12 leaves 9 


13 leaves 9 


14 leaves 9 


6 from 


7 from 


8 from 


9 from 


10 from 


6 leaves 


7 leaves 


8 leaves 


9 leaves 


10 leaves 


7 leaves 1 


8 leaves 1 


9 leaves 1 


lo leaves 1 


11 leaves 1 


8 leaves 2 


9 leaves 2 


10 leaves 2 


11 leaves 2 


12 leaves 2 


9 leaves 8 


10 leaves 3 


11 leaves 3 


12 leaves 3 


. 18 leaves 8 


10 leaves 4 


11 leaves 4 


12 leaves 4 


13 leaves 4 


14 leaves 4 


11 leaves 5 


12 leaves 5 


18 leaves 5 


14 leaves 5 


16 leaves 5 


12 leaves 6 


18 leaves 6 


14 leaves 6 


15 leaves 6 


16 leaves 6 


18 leaves 7 


14 leaves 7 


15 leaves 7 


16 leaves 7 


17 leaves 7 


14 leaves 8 


15 leaves 8 


16 leayes 8 


17 leaves 8 


18 leaves 8 


15 leaves 9 


16 leaves 9 


1*7 leaves 9 


18 leaves 9 


19 leaves 9 



SUBTRACTION, 
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5L The number to be subtracted, is called the 
Subtrahend, That from which the subtrahend is to 
be taken, is called the Minuend. The result, or what 
is left, is called the Remainder. 

2 from 3 leaves 1; 2 is the subtrahend, 3 the 
minuend, 1 the remainder. 

52. Subtraction is denoted by a short horizontal 
line — , called Minns, placed before the subtrahend. 

3— 2 is read three minus two, and means that 2 
is to be subtracted from 3. 

53. Observe that if 



8-2=1 

. then 

13-2=11 
23-2=21 
88—2=81, &c. 



# 7-3=4 

then 

47-3=44 
57-3=64 
67—8=64, &c. 



7-8=4 

then' 

27-28=4 
77-73=4 
87— 83=4, &c. 



11-10=1 

then 

31-10=21 
51-10=41 
91-10=81, &c. 



EXERCISE QN THE SUBTRACTION TABLE. 

• » 

How many does 4 from 6 leave ? 4 from 16 ? 4 from 36 ? 
4 from 56? 14 from 16? 74 from 76? 24 from 26? 

How much is 9-3? 29-8? 49-8? 69-8? 89-8? 
9-6? 89-6? 59-6? 79-6? 99-6? 6-1? 11-1? 

Take 2 from 4. 2 from 54. 2 from 94. 2 from 24. 8 
from 4. 8 from 64. 3 from 34. 4 from 4. 4 from 94. 

How much is 8-5? 78-5? 18-5? 48-5? 8-3? 28 
-8? 88-S? 68-3? 68-5? 5-*5? 25-5? 85-5? 

Subtract 8 from 5. 3 from 55. 33 from 35. 43 from 45. 
2 from 5. 2 from 15. 12 from 15. 22 from 25. 2 from 85. 

48. In the example given, what are we required to dot What is this 
process called t— 4& What is Subtraction t— 50. Which is the number to be 
subtracted f Recite the Table. What does from 1 leave! from 21 
from any number?— 51.. What is the number to be subtracted called! 
What is the number from which the subtrahend is to be taken called! 
What is the result called f— 52. How is subtraction denoted?— 53. How much 
is 8-2? What follows! How much is 11-10! What follows! 
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How many does 6 from 7 leave? * 5 from 67? 6 from 87? 
2 from 7? 2 from 17? 2 from 67? 4 from 7? 4 from 27? 

How much is 8-4? 18-4? 38-34? 9-2? 60-2? 
39-32? 49-42? 9-7? 19-17? 9-4? 59-4? 

Take 9 from 10. 9 from 40. 9 from 60. 8 from 10. 8 
from 16. 8 from 17. 7 from 11. . 6 from 12. 5 from 10. 

Count backward by twos from 100. Thus : 100, 98, &c. 

Count backward by fives from 100. Thus: 100, 95, <fec. 

Count backward by tens from 100. Thus: 100, 90, &c. 

Count backward by twos from 99. Thus : 99, 97, &o. 

MENTAL XXXB0ISB8. 

1. Fifty metals are now known. Seven were known to 
the ancients. How many have been discovered since? 

Ans. 50—7 metals, or 43 metals. 

2. A boy buys a paper for 5 cents. He gives the news- 
man 10 cents. How much change will he get? 

8. Ellen is 14 years old, and Jane is 6 years younger. 
How old is Jane? 

4. A farmer who has 15 sheep, sells 7 of them. How 
many has he left? 

5. A man is on his way home from a town twelve miles 
distant. When he has walked nine miles^ how much farther 
has he to go ? 

6. A flower-girl who ftarts with 24 nosegays, comes back 
with 4. How many has she sold ? 

7. Five out of nine eggs turned out bad ; how many were 
good? 

8. If I buy a cow for $29, and sell her for |23, how much 
do I lose? 

9. Leaving home with $15, 1 spend $6 and give $3 away. 
How much have I left? 
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i 

54. Principles of Subtraction. 

1. The smaller number is the one to be sub- 
tracted. Set it under the greater. 

2. As we must subtract things of the same kind, 
place units under units, tens under tens, &c. 

3. The difference between units and units is units ; 
between tens and tens, tens ; &c. 

4. Begin to subtract at the right. 

5. Take each figure of the subtrahend from the 
one above it, and set the remainder under the figure 
subtracted. 

Example. — From eight million six hundred and forty 
thousand nine hundred and fifty-seven, subtract two hundred 
and ten thousand four hundred and thirty-six. 

Operation. — , Write the smaller number under the greater, 
units under units, tens under tens, &o. Begin at the right. 

6 from 7 leaves 1 ; set it down under the 6. ftfttOQW 
8 from 5 leaves 2. 4 from 9 leaves 5. from <*-i 04.4ft 

leaves 0. 1 from 4 leaves 8. 2 from 6 leaves 

4. Bring down 8. Answer, 8430521. 8430521 

Proof of Subtraction. 

55. Add the remainder and subtrahend. If their 
sum is equal to the minuend, the work is right. 

Example. — Prove the example just qaqakqi 

given. Add the remainder to the sub- Benu ^i nioa 

trahend. Their sum is 8640957, which **■ J10 * db 

is equal to the minuend. Therefore the Sum 8640957 
work is right. 

64. How are the numbers to be set down in subtraction ? Of what de- 
nomination is the difference between unite and units! Between tens and 
tens f Where matt we begin to subtract t How are we to proceed t Solve 
the e junple given,— 66. How is subtraction proved ? Prove the example just 
given. 
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BIAMFLI& FOE THE SLATS. 

58. Bead the numbers given and the remainders. Prove 
each example. 



6. 46W59-2678657. 
fr. 579588099-20052064. 

8. 78199087-60152085. 

9. 8976189653-1042058. 
10. 12186947285-108014. 



1. From 1908647 tain 2821. 

2. From 897628 take 84527. 
8. Take 1431 from 11463845. 

4. From 678485 take 20432. 

5. Take 88143 from 1159463. 

11. From six hundred and fifty-seven thousand eight hun- 
dred and forty-nine, subtract five hundred and twenty-one 
thousand six hundred and sixteen. An*. 136233. 

12. Take four million seven thousand one hundred and 
thirty-one, from forty-six million eighty-nine thousand five 
hundred and forty-two. An*. 42082411. 

18. The subtrahend is three million four hundred and 
forty-three thousand. The minuend . is five million eight 
hundred and forty-nine thousand and six. What is the re- 
mainder? An*. 2406006. 

14. From eight hundred and forty-eight billion six hun- 
dred and ninety-seven million and ten, take thirty-one billion 
one hundred and forty-two million. An*. 817555000010. * 

15. How much more is twelve billion eight hundred and 
seventy-nine million three hundred and sixty-four, than one 
billion two hundred and thirty-five million and twenty-two? 

Am. 11644000342. 

Carrying^ 

57. The lower figure may be greater than the 
one above it. 

Example.*-— From 738 take 419. 

Begin at the right. We can not take 9 J-* 
from 8, because 9 U greater than 8, — 
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Hence from the 3 tens we take 1 away, 2 
leaving 2 tens. ThQ 1 ten taken away is J*jj 
equal to 10 units, which we add to the 8 - — 
units, making 18. 

Now we* can subtract 9. 9 from 18 leaves 9; 
set it down. 1 from 2 {not 3) leaves 1 ; 4 from 7 
leaves 3. Answer, 319. 

To balance the 10 units added to the 8, we took 
away 1 of the tens from the upper line. But in 
stead of diminishing the upper figure 1, we may 
add 1 to the figure below it. This gives the same 
result, and, being more convenient, is the mode 
generally pursued. ^gg 

Thus: 9 from 18, 9. 1 and 1 are 2; 2 from 3 419 
leaves 1. 4 from 7, 3. Answer, 819. 319 

58. This adding of 1 to the lower figure is called 



59. "We may have to carry several times in suc- 
cession. 

Example.— From 10000 take 9999. 9 from 10 t 
leaves 1; set it down and carry 1. 1 and 9 are qqqq 

10 ; 10 from 10 leaves nothing. Carry 1 ; 1 and 9 _ 

are 10 ; 10 from 10 leaves nothing. Garry 1 ; 1 and 1 

9 are 10; 10 from 10 leaves nothing. Answer, 1. 

80. Rule fob Cabbtinq. — When the lower fig- 
ure h greater than the one above it, add 10 to the 
upper figure, subtract, and carry 1 to the next lower 
figure. 

67. Show, with the example given, how we proceed when the lower fig- 
ure ii greater than the one above it.— 68. What is this adding of 1 to the 
lower figure called f — 69. Show how we may have to carry several times in 
•accession.— 00. Give the rule for carrying. 

2* 
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XXAMPL^Q FOB TEX SLATS. 

6L Read the-numbers. Subtract. Prove each example. 



O) 


(a) 


W 


6310475 


129060418801 


600173240 


3501768 


68431160424 


25888186 



.(*) (*) (O 

19372843 801009647258 415673285 
9445276 7771819436 6906356 

7. Take four thousand and thirteen, from one million and 
eleven. An$. 995998. 

8. From sixty-five thousand and seven, subtract nine hun- 
dred and ninety-nine. Am. 64008. 

9. From seven hundred and thirty-tour thousand five 
hundred and twenty-one, subtract eighty-four thousand two 
hundred and eighty-three. Ana. 650288. 

10. Subtract seven hundred and sixty-two million nine 
hundred thousand and seventy, from one billion' fourteen 
thousand and nine. An*. 287118989. 

11. From two hundred and fifty-five thousand, take seven 
hundred and two. An*. 254298. 



Rule for Subtraction. 

1. Set the smaller number under the greater, units 
under unite, tens under tens, <kc. 

2. Beginning at the right, take each figure of the 
subtrahend from the one above it, and set the re- 
mainder under the figure subtracted. 

3. If the lower figure is greater than the one 
above it, add 10 to the upper figure, subtract, and 
carry 1 to the next lower figure. 
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When a whole is given and one of its parts, what is the 
rale for finding the other part f 

Subtract the given part from the whole. 

When a whole is given and all its parts but one, what is 
the rule for finding that one ? 

/ Add the given parts, and subtract their sum from 

the whole. 

When the year of a person's birth and that of his death are 
given, what is the role for finding his age f 

Subtract the earlier date from the later. 

EXAMPLES FOB THE SLATE. 

1. Howard, the philanthropist, was born in the year 1726. 
He died in 1790. To what age did he live ? 

2. Hudson explored the river called by his name in 1609. 
How long was this after the discovery of America, which took 
place in 1492? 

8. How many years have elapsed from the discovery of 
America to the present time? 

4. A man worth $47650, leaves $29855 to his wife and 
the rest to his son. What is the son's portion? 

5. At an election 12572 votes were cast, of which the suc- 
cessful candidate received 7698. How many votes did the 
other candidate receive? 

6. In the above election, what was the majority of the 
successful candidate— or, how many votes did he receive 

* 

more than the other? Am. 2824 votes. 

7. Washington died in 1799, at the age of 67. In what 
year was he born? 

8. In a state containing 2811786 inhabitants, there are 
1148688 females; how many males are there? * 

Arts. 1168108 males. 
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9. A lady bay* * boose for $8000. She spends $169 on 
M for repairs, and then sells it for $3450. Does she gain or 
lose, and. how much? An*. Gain* $281. 

10. In 1854, 9098965 boshes* of wheat were received in 
Chicago. In 1857, the receipts were 10954781 boshels. What 
was the increase in the 3 years! An*. 7515809 boshels. 

11. A heose and lot are sold for $1057si If the let cost 
$3850, and the boose $8195, does the owner gain or lose, and 
how much? An*. Loses $870. 

19. The population of the city of Hew York in 1860 was 
814287, which was 184477 more than it was in 1855. What 
was the population in 18551 Ax*. 629810. 

13. Two persons are 975 miles apart. They travel to- 
wards each other, one going 93 mile* and the other 57. How 
for are they then apart? An*. 225 males. 

14. A man owns a boose Tallied at $6250, and stock to 
the amount of $4500. If he is in debt $3999, what is he 
worth in all? An*. $6751. 

15. If a merchant who has 19000 bushels of corn, sella 
one customer 4550 bushels, and another 398, how many 
boshels has he left? An*. 14059 boshels. 

16. A sells B 60 boshels of wheat for $74, a horse for 
$150, a wagon for $95, and $37 worth of batter. B pays 
$125 cash. How much does he still owe A? An*. $23L 

17. A former lays op 237 pounds of batter from his 
own daiiyv and boys 849 pounds more of a neighbor. After 
giving away 50 pounds and selling 488, how much has he 
left? An*. 48 pounds. 

18. In a library of 1594 volumes, there are 727 French 
books, 586 German, and 188 Spanish. The rest are Italian; 
how many of the latter are there? An*. 143 volumes. 

19* From ten thousand subtract seventy-five. An*. 9925. 
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MULTIPLICATION. 

68. What will^yies cost, at 6 cents each? 

If 1 pie costs 6 cents, 4 pies will cost 4 times 6 cents, or 
24 cents. Here we are required to take 6 four times. This 
process is called Multiplication. 

64. Multiplication is the process of taking a num- 
ber a certain number of times. 



Multiplication Table. 



taken any number of times is 0. Once 
times any number is 0. times 1 is 0; 
Once any number is that number. Once 1 



is 0; twice is 
times 2 is 0; 
is 1 ; once 2 is 



0; Ac 
Ac 
2; Ac. 



Twice 


3 times 


4 times 


5 times' 


6 times 


7 times 


1 is 2 


1 is 8 


lis 4 


1 is 


5 


1 is 6 


1 is 7 


2 is 4 


2 is 8 


*is 8 


2 is 


10 


2 is 12 


2 is 14 


.8 is fr 


8 is 9 


8 is 12 


8 is 


15 


8 is 18 


8 is 21 


4 is 8 


4 is 12 


4 is 16 


4 is 


20 


4 is 24 


4 is 28 


5 is 10 


5 is 15 


5 is 20 


5 is 


25 


5 is 80 


5 is 35 


6 is 12 


6 is 18 


6 is 24 


6 is 


30 


6 is 36 


6 is 42 


7 is 14 


7 is 21 


7 is 28 


7 is 


85 


7 is 42 


7 is 49 


6 is 16 


8 is 24 


8 is $2 


8 is 


40 


8 is 48 


8 is 56 


9"is 18 


9 is 27 


9 is 36 


9 is 


45 


9 is 54 


9 is 63 


10 is 20 


10 is 30 


10 is 40 


10 Is 50 


10 is 60 


10 is 70 


11 is 22 


11 ifr 83 


11 is 44 


11 is 55 


11 is 68 


11 is 77 


12 is 24 


12 is 36 


12 is 48 


12 is 


60 


12 is 72 


12 is 84 


8 times 


9 time 


£ 


10 ti 


mes 


11 


times 


12 times 


1 is 8 


1 is 


9 


1 if 


\ 10 


1 


is 11 


«1 is 12 


2 is 16 


2 is 


18 


2 if 


i 20 


2 


is 22 


2 is 24 


3 is 24 


8 is 


27 


8 it 


l 30 


8 


is 33 


3 is 86 


4 is 82 


4 is 


36 


4 U 


I 40 


4 


is 44 


4 is 48 


5 is 40 


5 is 


45 


5 U 


i 50 


5 


is 55 


5 is 60 


6 is 48 


6 is 


54 


6 is 


t 60 


6 


is 66 


6 is 72 


7 is 56 


7 is 


63 


7 u 


\ 70 


7 


is 77 


4 is 84 


8 is 64 


8 is 


72 


8 U 


i 80 


8 


is 83 


8 is 96 


9 is 72" 


9*is 


81 


9 ii 


I 90 


9 


is 99 


9 is 108 


10 is 80 


10 is 


90 


10 is 


i 100 


10 


is 110 


10 is 120 


11 is 88 


11 is 


49 


11 IB 


I 110 


11 


is 121 


11 is 182 


12 is 96 


12 is 1 


08 


12 ifi 


I 120 


12 


is 132 


12 is 144 
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65. The number to be multiplied, is called the 
Multiplicand. That by which we are to multiply, 
is called the Multiplier. The resujt, or number ob- 

v tained by multiplication, is called the Product. 

3 times 2 is 6. 2 is the multiplicand, 3 the mul- 
tiplier, 6 the product. 

66. The multiplicand and multiplier are called 
Factors of the product. 2 and 3 are factors of 6. 

67. Multiplication is denoted by a slanting cross 
X , placed between the factors. 2 x 3 is read, and 
denotes, two multiplied by three. 

68. The multiplier shows how many times the 
multiplicand is to be taken. Multiplying 2 by 3 is 
taking 2 three times : 2 + 2 + 2 = 6. 2*3 = 6. 

Multiplying is therefore a short way of adding a 
number to itself. v 

How many trees are there in 
three rows of four trees each? 

We may do this sum in two Jft" i jj| j£t Jjt 
ways. We may say, If one row v |P C£ fifl*- (SJR 
contains 4 trees, 8 rows will con- A. jfo ijfr j£fife 
tain 8 times 4 trees, or 12 trees. CV £» f|r y£ 
This is doing it by multiplication. 

Or we may say, As there are 4 trees in each row, in the 
three rows there are 4 + 4 + 4 trees, or 12 trees. This is 
doing it by addition. The result is the same. 

63. Repeat the example given. . What are we here required to dof 
What is this process called f— 64. What is Multiplication 1 How much is 0, 
taken any number of times f How much is times any number f How 
much is once any number f Becite the Table.— 6ft. What is the number to 
be multiplied called f What is that by which we are to multiply called f 
What is the result obtained by multiplication called I— 66. What are the 
multiplicand and multiplier called I— 67. How is multiplication denoted!— 
68. What does the multiplier showf Multiplying is a short way of doing 
whatf Illustrate this. 
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69. When two numbers are to be multiplied to- 
gether, it makes no difference in the result which is 
taken as the multiplicand, and which as the multi- 
plier. 4x3 = 12. 3x4 = 12. 

We have 12 trees in the above engraving, whether we 
take them crosswise as forming 3 rows of 4 each, or length- 
wise as forming 4 rows of 8 each. 

70. The product is of the same kind as the mul- 
tiplicand. 3 times 2 men is 6 men; 3 times 2 
apples is 6 apples; &c. 

MENTAL EXERCISES. 

1. If there are seven days in a week, how many days are 
there in nine weeks? 

Model.— If there are 7 days in 1 week, in 9 weeks there 
are 9 times 7 days, or 63 days. Answer, .63 days. 

2. If a man's wages are three dollars a day, how much 
will he earn in five days? How mnch in ten days? 

3. If a stage makes 6 trips a day, of 3 miles each, how 
many trips will it make in a week, excluding Sunday ? 

4. What is the cost of 11 tons of coal, at $6 a ton? 

5. How long will it take one boy to do a job which it 
takes five boys eight days to do? 

6. At the rate of 4 for a cent, how many crackers can be 
bought for 7 cents ? How many for 12 cents ? 

7. Four quarts make a gallon. How many quarts will a 
five-gallon jug hold? 

8. What will 12 tables cost, at $11 apiece? 

9. If an omnibus carries 12 passengers each trip, how 
many does it carry in 6 trips? In 8 trips? 

69. In multiplying two numbers, what is found to make no difference! 
Illustrate this with the engraving.— 70. Of what kind is the product f 
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10. If a box of tea lasts 8 persons 11 weeks, how long 
will it last 1 person at the same rate? 

11. There are 2 pints in a quart. How many pints in 8 
quarts? In 5 quarts? In 7 quarts? In 9 quarts? 

12. If two boys do 4 sums apiece every day, how many 
will both do in 8 days? 

13. Three fields contain 8 trees each. Under each tree 
3 cows are lying. How many cows are in the three fields? 

14. If 2 apples can be bought for 1 cent, how many can 
be bought for 10 cents ? 

15. Four girls have 2 hens each, and each hen has 6 
chickens. How many chickens have they altogether? 

EXAMPLES FOB THE SLATS. 

7L Multiply 60123 by 3. r 

Here the multiplier is a single figure. Set it 
under the units' figure of the multiplicand. 

Beginning at the right, multiply efech fig- 60123 

lire of the multiplicand by the multiplier, 3 

setting each product in a column with the 180369 
figure multiplied. 

Three times 8 is 9 ; 3 times 2 is 6 ; 8 times 1 is 8 ; 8 times 
is 0; 8 times 6 is 18. The last product consists of two fig- 
ures. Set it down with its right-hand figure under -the figure 
multiplied. Answer, 180869. 

(1) (2) (8) (4) 

Multiply 9482 71232 52122 81010 
By 2 8 4 6 

5. At 7 cents a pound, what will 1010 pounds of cheese 
cost? 

6. If a man lays up $510 a year, how many dollars will 
he be worth in 9 years? An$. $4590. 
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Carrying. 

72. "When a -figure is multiplied, the product 
may consist of two figures. As we can not set 
them both down under the figure multiplied, we 
place the right-hand figure there, and add the other 
figure to the next product. 

This adding of the left-hand figure to the next 
product is called Carrying. 

Example,— Multiply 7608 by 7. 7608 

Begin at the right. 7 times 8 is 56, — 6 tens *\ 

and 6 units. Set the 6 units in the units' place, KttOKa 
and carry the 5 tens to the next product 

7 times tens are tens, and 5 makes 5 tens. Set it down. 

7 times 6 hundreds are 42 hundreds,— or, 4 thousands and 
2 hundreds. Set the 2 hundreds in the hundreds' place, and 
carry the 4 thousands to the next product. 

7 times 7 thousands are 49 thousands, and 4 makes 58. 
This being the last product, set down both figuresr Answer, 
58256.- 

78. Rule foe Qabrying. — When, amy product e& 
ceeds 9, set down the right-hand figure in the same 
column with the figure multiplied, and add the re- 
maining figure or figures to the next product. 

EXAMPLES FOB THE SLATE. 



1. 28618x6. An*. 141708. 

2. 41726 x 7. An*. 292082. 
8. 683918547x4. 

4. 9254658973 x 5. 



5. 28946735x9. 

6. 9156738x8. 

7. 4507956x6. 

8. 51708949326x8. 



72. When, on multiplying a figure, we get a product o/ two figures, what 
must we do f What is this process called t Illustrate the mode of carrying, 
with the example given.— 78. Recite the rule for carrying in multiplication. , 
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9. The multiplicand is ninety-three thousand and forty- 
six ; the multiplier is 3 ; what is the product? Am. 279138. 

10. How much is nine times seven hundred and fifty-eight 
thousand and twenty-nine? Am. 6822261. 

11. There are 365 days in a year. How many days are 
there in three years? 

12. The moon is 240000 miles from the earth. If there 
were a comet 6 times that distance from the earth, how far 
would it be? Am. 1440000 miles. 

13. Nine million eight hundred thousand two hundred 
and fifty-seven is one factor; seven is the other; what is the 
product? Am. 68601799. 

Multiplying by two or more figures* 

74, Multiply by 10, 11, and 12, in one line. 

Example. — Multiply 641 hy 12. „ . 1 

12 times 1 is 12 ; set down 2 and carry 1. 12 ?* 

times 4 is 48, and 1 makes 49 ; set down 9 and carry _ 

4. 12 times 5 is 60, and 4 makes 64. Set it down. 6492 
Answer, 6492. 

75. When the multiplier is over 12, multiply by 
its figures separately. 

Example.— Multiply 287 by 156. 

We can not multiply by 156 at once. Hence we 
first multiply by the 6 units; then by the 5 tens, 
or 50 ; then by the 1 hundred. Thus we get three 
Partial Products, as they are called; and, adding 
these, we get the whole product. 

74. How are we to multiply by 10, 11, and 12 f Give an example.— 75. 
When the multiplier is over 12, how are we to proceed f What are the re* 
, Bulta obtained by multiplying by each figure called I 
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Multiplicand 287 

Multiplier 156 

< 1435 = 287x so 

Products J oqt — - 

( 207 =287x100 

Product 44772 =287x166 



76. General Rule* 

1. Set the multiplier under the multiplicand, 
unite under unite, tens under tens, &c. 

2. Beginning at the rights multiply J>y each figure 
of the multiplier in turn, setting the first figure ef 
each partial product in a column with the figure 
used in multiplying. 

3. Add the partial products, and their sum will 
be the whole product. 

Proof. 

77. Multiply the multiplier by the multiplicand. 
If this product is the same as the former 155 
one, the work is right. 287 

Example. — Prove the example given above. 1092 

Multiply the multiplier 156, by the multiplicand 1248 

287. The product is 44772, which is the same as 312 

the former product. Hence the work is right. 11772 

78. When two numbers are to be multiplied to- 
gether, it is usual to take the one with the fewer 
figures for the multiplier. 

Multiply 287 by 166*^78. Recite the general rule for multiplication.— 
77. How is multiplication proved ? Prove the example last gtve&-*78L Which 
of two numbers is it usual to take for the multiplier I 
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EXAMPLES FOB THE SLATE. 

Find the value of the following. Prove each example. 



1. 856 x 11. 

2. 289x12/ 
8. 165x234. 
4. 829x576. 

9. How much is 42 times 6257? 

10. How much is 53 times 8164? 

11. Multiply 4567031 by 147. 

12. Multiply 4905604 by 263. 

13. Multiply 65728913 by 56741 

14. Multiply 8549412 by 32895. 

15. Multiply 5076398 by 9168. 

16. Multiply 766987 by 7896. 

17. Multiply 542896 by 6892. . 



5. 1678x948. 

6. 8548x751. 

7. 2674x863. 

8. 9463x594. 

Ana, 262794. 

Ana. 432692. 

Ana. 471353557. 

Ana. 1290173852. 

Ana. 372945852362. 

Ana. 281232907740. 

Ana. 46540416864. 

. Ana. 6048238352. 

Ana. 8741639232. 

Ana. 266997951. 



18. Multiply 99887 by 2673. 

19. Find the product of six thousand four hundred and 
twelve, and seventy-five thousand eight hundred and thirty- 
nine. Ana. 486279668. 

20. Multiply eighty thousand four hundred and sixty- 
seven, by nine hundred and seventy-six. Ana. 78535792* 

21. In a certain orchard, there are 15 rows of trees, and 
19 trees in each row* How many apples will the whole 
orchard produce, if the' average yield of each tree is 948 
apples? Ana. 270180 apples. 

O in the multiplier. 

79. When occurs in the multiplier, Jyring it 
down, and go on multiplying by the next figvre, all 
in the same line. 



79. When ocean in the multiplier, how are we to prooeed f 
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Example.— Multiply 2473 by 5Q08. 

Beginning at the right, multiply by 8. Then 5008 

bring down the first of the multiplier in the 

tens' place, and the second in the hundreds' 19784 

place. Then multiply by 5, placing the product 1236500 

in the same line. Finally, add the partial prod- 12384784 
nets. Ans., 12384784. + 

EXAMPLES POE THE SLATE. 

1. Multiply 46898 by 40808. Ans. 1890168044. 

2. Multiply 962734 by 700906. An*. 674786087004. 
8. Multiply eighty thousand and twenty-nine by five thou- 
sand and seven. An*. 400705208. 

4. The Morris and Essex Canal, which is 101 miles in 
length, cost on an average $30693 a mile. .What was the 
whole cost? Ana. $3099998. 

5. If 19008 pounds of hay are required for the horses of a 
cavalry regiment one day, how many pounds will be needed 
for 206 days? 

6. What would be the cost of constructing 809 miles of 
plan): road, at $3975 a mile ? 

7. How many apples will an orchard containing 208 trees 
produce, if the average yield is 1269 apples for each tree? 

8. In 3 editions of 750 books each, how many pages, if 
each book contains 407 pages? » Ant. 915750 pages. 

First find how many books there are, then how many pagei. • 

Naughts at the right, 

80. When there are naughts at the right of either 
factor or both, multiply the other figures, and annex 
to their product as many naughts as are at the right 
of both factors. 

Solve the example given above.— 80L When there are naughts at the right 
of either Actor or both, how are we to proceed f 
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Example.— Multiply 450000 by 370. 4g 

Cutting off the naughts, multiply 45 by 37 

87. Then, as there are four naughts at the 015 

right of the multiplicand and one at the -J05 
right of the multiplier, annex five naughts 



0000 




to the product. Answer, 166500000. 166500000 

81. Multiplying a number by 1 does not affect its 
value. Hence, to multiply by 10, 100, 1000, cfee., 
simply annex as many naughts as are in the mul- 
tiplier. 

87x10=370 87x100=8700 87x1000=87000 

EXAMPLES FOB THE SLATE. 

Find the value of the following:— 



1. 6706x10. 

2. 89271 x 100. 
8. 50860x120. 

4. 7800x4300. 

5. 867x10000. 



6. 8000x700. 

7. 290000x98. 

8. 568x11000. 

9. 74600000x56. 
10. 6060x7040. 



11. If the™ are 100 cents in one dollar, how many cents 
are there in $60400? Ant. 6040000 cents. 

12. How many men were there in 11 Roman legions, if 
there were 4500 men in one legion ? 

13. 100 pounds make a hundred-weight. How many 
pounds in a ton, which contains 20 hundred-weight? 

14. The Roman soldiers on a march carried 60 pounds' 
weight apiece. How many pounds did 8000 soldiers carry ? 

•15. What will five hundred acres of land cost, at thirty 
dollars an acre ? Ans. $15000. 

16. What will 1000 acres cost, at $20 an acre? 

Multiply 450000 by 370.— 81. What fs the effect of multiplying a number 
by If T« multiply by 10, 100, 1000, *o. f what are we to *• t 
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Multiplying by factors. 

82. When the multiplier is itself a product, we 
may multiply either by the whole, or by its factors 
in turn. The result will be the same. 

Example. — Multiply 84 by 36. 

36=6 x 6 or, 9 x 4 or, 12 x 3, 

84 84 84 84 ■ 

86 6 9 12 



504 504 756 1008 
252 6 4 3 

3024 . 3024 3024 3024 

> 

Whether we multiply by 36 at once or by the different 
sets of factors that produce it, we get the same product,— 
3024. Multiplying by factors, therefore, proves whether the 
product first obtained is right. 

EXAMPLES FOB THE SLATE. 

In these examples, first multiply by the multiplier at once. 
Then prove the result by multiplying by its factors. 



4. 9000x27* 

5. 18274x24. 

6. 45000x20. 



1. 875x81 (9x9). 

2.5761x44(11x4). 

3. 436x72 (6x12 or 8x9). 

7. How many ounces in 253 pounds of sugar, if there are 
16 ounces in one pound? 

8. How many bricks are there in 18 loads, if each load 
contains 1250 bricks ? 

9. What will 28 horses cost, at $75 apiece? 

10. How many pounds in 82 firkins of butter, allowing 
56 pounds to the firkin? 

82. When the multiplier is itself a product, what two modee of proceed- 
ing are there! I lluttrate theee, with the given example. 
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MISCELLANEOUS EXAMPLES. 

1. The son is 35000000 miles from the earth ; the moon 
is 240000 miles. How much farther from us is the sun than 
the moon? Ans. 94760000 miles. 

2. A man worth $10000 gains $1000 by one sale, and loses 
$600 by another. What is he then worth ? Ans. $10500. 

8. If the railroad from Albany to Buffalo, 826 miles in 
length, cost $25649 a mile, what was the whole cost! 

Ans. $8861574. 

4. How far will a locomotive travel in 7 days of 24 hours 
each, if it goes 30 miles an hour? Ans. 5010 miles. 

5. A man left each of his 8 daughters 510 acres of land, 
and his wife 100 acres more than all his daughters together. 
What was the wife's portion? Ans. 1630 acres. 

6. A farmer raised 1576 bushels of potatoes, and bought 
730 bushels more. After selling 4 lots of 500 bushels each, 
how many bushels had he on hand ? Ans. 300 bushels. 

7. How many hours in 865 days of 24 hours? Ans. 8760, 

8. The earth moves in its orbit 68000 miles an hour ; how 
far will it move in 865 days? Ans. 595680000 miles. 

9. The President's salary is $25000. If he spends $19500 
a year, how much will he save during his*4 years 1 term? 

How mnctt will he save in 1 year! How mueb, then, in 4 yean I 

Ans. $22000. 

10. A has 1060 sheep ; B has 849 ; O has 1276. How 
many must C buy, to have as many as A and B together? 

Find how many A and B have. Then find the difference between thla 
number and Cs. 

Ans. 683 sheep. 

11. Daniel Webster was born in 1782 and died in 1852. 
How old was he? 

12. At $8 a yard, what will 101 pieces of cloth cost, if 
each piece contains 40 yards? Ans. $12120. 
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13. If a ship sails east from port 350 miles a day for 4 
days, and is then driven west 289 miles, how far is she from 
port? Ana. 1111 miles. 

. 14. John has 31 marbles; James has 6 times as many; 
Henry has as many as John and James together. How many 
marbles have they all ? Am. 434 marbles. 

- 15. What cost 100 wagons, at $75 apiece ? 

16. Find the protet of 8039 and 9007. Subtract this- 
product increased by 377, from 100000000. An*. 271420000. 

17. Trinity Church, N. Y., is 284 feet high. St Peter's at 
Borne is 166 feet higher ; what is its height? 

18. A man who has $1201 in the bank, draws oat enough 
to pay for 5 lots of land at $195 a lot. How much is left in 
the bank? Am. $226. 

19. North America contains 8000000 square miles; South 
America, 7000000; Asia, 1000000 more than both Americas 
together. How many square miles in Asia? Am. 16000000. 

20. An army of 12100 men lost 631 in killed and wounded, 
and twice that number taken prisoners. How many were 
left? Am. 10207 men. 

21. In a school of 127 boys, four times as many study 
Arithmetic . as study Latin. The Latin class numbers 28; 
how many study Arithmetic? An*. 112 boys. 

22. What is the cost of a carriage and span of horses, if 
each horse cost $235, and the carriage $679 ? Am. $1149. 

23. A boat makes 208 trips in a season, and carries oil an 
average 106 passengers each trip ; how many does she carry 
in all? Am. 22048 passengers. 

24. Find the cost of 53 mules, at $100 apiece. 

25. A grocer who has 15 firkins of butter, containing 56 
pounds each, sells four of his customers 240 pounds. How 
much has he left? Am, 600 pounds. 
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DIVISION. 

83. If 2 apples can be bought for 1 cent, how 
knany cents will 6 apples cost? 

2 apples cost 1 cent ; hence 6 apples will cost as 
many cents as 2 is contained times in 6. ' Here we 
are required to find how many times 2 is contained 
in 6. This process is called Division. 

84. Division is the process of finding How many 
times one number is contained in another. 



Division Table. 

Any number is contained in 0, times. 



1 in 1, once. 


2 


in 


2, 


once. 


3 


in 8, once, 


1 in 2, twice. 


2 


in 


4, 


twice. 


3 


in 6, twice. 


1 in 8, 3 times. 


2 


in 


6, 


3 lames. 


3 


in 9, 3 times. 


1 in 4, 4 times. 


2 


in 


8, 


4 times. 


3 


in 12, 4 times. 


1 in 5, 6 times. 


2 


in 


10, 


5 times. 


3 


in 15, 6 times. 


1 in 6, 6 times. 


2 


in 


12, 


6 times. 


3 


in 18, 6 times. 


1 in 7, 7 times. 


2 


in 


14, 


7 times. 


3 


in 21, 7 times. 


1 in 8, 8 times. 


2 


in 


16, 


8 times. 


3 


in 24, 8 times. 


1 in 9, 9 times. 


2 


in 


18, 


9 times. 


3 


in 27, 9 times. 


4 in 4, once. 


5 


in 


6, 


once. 


6 


in 6, once. 


4 in 8, twice. 


5 


in 


10, 


twice. 


6 


in 12, twice. 


4 in 12, 3 times. 


5 


in 


15, 


3 times. 


6 


in 18, 3 times. 


4 in 16, 4 times. 


6 


in 


20, 


4 times. 


6 


in 24, 4 times. 


4 in 20, 5 times. 


5 


in 


25, 


5 times. 


6 


in* 30, 5 times. 


4 in 24, 6 times. 


5 


in 


80, 


6 times. 


6 


in 86, 6 times. 


4 in 28, 7 times. 


5 


in 


35, 


7 times. 


6 


in 42, 7 times. 


4 in 32, 8 times. 


5 


in 


40, 


8 times. 


6 


in 48, 8 times. 


4 in 36, 9 times. 


6 


in 


4*, 


9 times. 


6 


in 54, 9 times. 



83. Repeat the example. What are we here required to dot What ia 
this proceai called!— Si. What ia Division f How many times is any num- 
ber contained In Of Recite the Table. 



s 



bivisiok. 
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-*l in 7, once. 


8 in 6, once. 


9 in 9, once. 


Tin 14, twice. 


8 in 16, twice. 


9 in 28, twice. 


1 in 21, 3 times; 


8 in 24, 3 times. 


»9 in 27, 3 /times. 


7 in. ,28, 4 times. 


S in 32, 4 times. 


9 in 86, 4 times. 


7 in 35, 6 time*. 


8 in 40, 5 times. 


9 in 45, 5 times. 


1 in 42, 6 times. 


S in 48, 6 times. 


9 in 54, 6 times. 


1 in 49, 7 times. 


8 in 56, 7 times. 


9 in 63, 7 times. 


7 in 56, 8 times* 


8 in 64, 8 times. 


9 in 72, 8 times. 


7 in 63, 9 times. 


8 in 72, 9 times. 


9 in 81, 9 times. 


10 in 10, once. 


11 in 11, once. 


12 in 12, once. 


10 in 20, twice. 


11 in 22, twice. 


12 in 24, twice. 


10 in 30, 3 times. 


11 in 33, 3 times. 


12 in 36, 8 times. 


10 in 40, 4 times. 


11 in 44, 4 times. 


12 in 48, 4 times. 


10 in 60, 5 times. 


11 in 55, 5 times* 


12 in 60, 6 times. 


10 in 60, 6 times. 


11 in 66, 6 times. 


12 in 72, 6 times. 


10 in TO, 1 times. 


11 in 77, 7 times. 


12 in 84, 7 times. 


10 in 80, 8 times. 


11 in 88, 8 times. 


12 in 96, 8 times. 


10 in 90, 9 times. 


11 in 99, 9 times. 


12 in 108, 9 times. 



85. The number to be divided, is called the Divi- 
dend; that by which we are to divide, the Divisor. 

The result, or number obtained by dividing, is 

called the Quotient. It shows how many times the 

divisor is contained in the dividend. 

2 is contained in 6, 3 times; 2 is the divisor, 6 the divi- 
dend, 8 the quotient. 

86. The divisor is not always contained an exact 
number of times in the dividend. It may go a cer- 
tain number of times, and some over. What is left 
over is called the Eemainder. 

5 is contained in 15 exactly 8 times'. In 16 it goes 3 times, 
and 1 over; 8 is the quotient, 1 the remainder. 

85. What is the number to be divided called! What Is that by which 
we are to divide called f What is the result obtained by dividing called f 
What does the quotient show! Illustrate these definitions.— W. What is 
meant by the Eemainder f Give an example. 



52 division. 

87. Division is denoted by a short horizontal line 
between* two dots -7-. This sign indicates that the 
number before it is to be divided by the one after 
it. " 6-^-2 is read, and denotes, six diyided by two. 

MENTAL EIEBOI8ES. 

How many times is 8 contained in 9? 10 in 40? 7 in 56? 
11 in 99? 4 in 32? 9 in 81? 6 in 42? 12 in 36? 2 in 18? 
Ilin66? 5 in SO? 12 in 96? 8 in 72? 7in0? 

How many times is 4 contained in 23 ? {Arts. 5 times, and 
Zorter.) 2 in 5? 6 in 27? 9 in 20? 8 in 89? 3 in 10? 4 
in 29? 5 in 38? 10 in 44? 6 in 59? 12 in 75? 

What is the quotient, and what the remainder, in the fol- 
lowing?. 84+4. 31+6. 22+8. 108+12. 37+5. 13+8. 
65+9. 0+4. 89+10. 8+5. 43+8. 72+9. 47+11. 72 
+8. 24+8. 24+8. 64+12. 28+10. 81+11. 

1. If 64 cherries are divided into 8 equal piles, how many 
will there be in each pile ? 

Model. — As many cherries as 8 is contained times in 64, 
or 8. Answer, 8 cherries. 

2. Twenty-one cents are distributed equally among 7 beg- 
gars. What is the share of each ? 

3. How many coats, at $5 apiece, can I buy for $20? 

4. John's father gave him 18 pears, to be divided equally 
among his two sisters and himself. How many did each get? 

5. How many bushels are there in 16 pecks, there being 
4 pecks in 1 bushel ? 

6. Twelve make a dozen. How many dozen in 24? 

7. Allowing 8 yards of calico for address, how many 
dresses can be made out of 40 yards? 

«— — q w ini 1 ■■» 11 ■ ■■ " ■■■ 1 ii . ii H ' ii ■ ■ 1 1 m I I ■* 

87. H»w is division denotedl Wb*t does fhte dgn indicate f 



MENTAL EXERCISES. £3 

8. If a dozen pineapples are sold for 96 cents, how much 
is that apiece? 

9. How many stage-coaches, carrying 9 persons each, will 
be needed to carry 45 passengers? 

10. How many ten-ounce bottles will it take to hold 4Q 
ounces of alcohol ? 

11. There are 49 days in 7 weeks. How many days are 
therein 1 week? 

12. a If a family use 42 quarts of milk in a week^ how much 
do they use in a day? 

13. If 11 sheep yield 33 pounds of wool, what is the aver- 
age yield for each sheep? 

14. How many caps, at $2 each, can you buy for $12 ? 

15. If I go 50 miles in 10 hours, what is my rate per hour? 

16. How many pair will 16 chickens make? 

17. If 48 trees are planted in 6 equal rows, how many 
trees will there be in a row? 

* 

18. Eighty-four eggs make how many dozen? 

19. Twelve yards come in a piece of ribbon. How many 
pieces will 60 yards of ribbon make ? 

EXAMPLES FOB THE BI1TB. 

88. Divide 27036 by 3. 

Here the divisor is a single figure. Set it at the 
left of the dividend, with a curved line «* 07033 
between. 

In dividing, always begin at the left. See how 
many times the divisor is contained in each figure 
of the dividend, and set the quotient under the 
figure divided. 

88. When the divisor to a single figure, where to it set f Where most we 
elwayi begin in dividing t How do we find the quotient I 
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8 is not contained in 2. Bee, then, how 3 ) 27036 
often it will go intQ 27, the first two figures. 9012 

8 in 27, 9 times. Set down 9 under 7, tbe right- 
hand figure of the two divided. 

8 in 0, times. Set it down, and remember that must 
never be omitted in the quotient, unless it is the first figure. 

8 in 8, once; set down 1. 8 in 6, twice; set down 2. 
Answer, 9012. 

89. In the following examples, divide as above:— 

(1) .(2) (3) (4> 

2)146264 8)219063 4)28084 5 ) 40500 

5. Divide thirty-six hundred and six, by six. 

6. Divide fifty-six million by 7 : by 8. 

Carrying. 

90. When, after having divided all the figures 
of the dividend, there is a remainder, set it down 
as such. But if before this a remainder occurs, 
prefix it (in the mind) to the next figure of the 
dividend, and continue the division. 

This prefixing is called Carrying. 

Example.— Divide 265281 by 6. 

6 )265231 

44205 and 1 remainder. 

6 is not contained in 2. 6 in 26, 4 times and 2 over ; set 
down 4 under the 6, and carry 2. 6 in 25, 4 times and 1 over; 
set down 4 and carry 1. 6 in 12, twice ; set down 2. 6 in 3, 
times and 8 over ; set down and carry 8. 6 in 31, 5 times 
and 1 over ; set down 5 in the quotient, and 1 as remainder. 

Answer, 44205 and 1 remainder. 



Go through these atepe in the given example.— 90. What to meant by 
Carrying in division t When to the remainder set down t Show how we 
tarry, in the given example. 



^ • 

9L Eulb fob Camying. — If y in dividing any 
figwre of the dividend except the last, a remainder, 
occurs, prefix it (in the mind) to the next figure to he 
divided, and continice the division. 

92. When the divisor is greater than the figure 
to be divided, set in the quotient, tod carry the 
latter figure. 

Proof of Division. 

M » 

93. Multiply the quotient by the divisor, and 
add in the remainder, if there is one. If the result 
equals the dividend, the work is right. 

Example.— Prove the example given on the 44205 

last page. g 

Multiply the quotient 44205, by the divisor oaKoori 

6. Add in the remainder, 1. The result is *™*oV 

265231, which is the same as the dividend. 

Hence the work is right 265231 



EXAMPLES FOB THE SLATS. 

Find the quotient and remainder. Prove each example. 

6. 117360194+9. Bern. 5. 

7. 219007637+4. Item. 1. 



1. 60786+2. Ana. 25^68. 

2. 271216+8. Ant. 83902. 

3. 124655806+3. 

4. 2501024085+5. 
6. 6068595742+7. 



8. 470169628+8. Bern. 4. 

9. 401013116+6. Bern. 2. 
10. 303913211+5. Rem. 1. 



11. Divide one million four hundred thousand six hundred 
and twelve, by 9. Am. 155623, 5 rem. 

12. The dividend is fifteen million; the divisor is seven; 
find the quotient. Bern. 1. 

01. Give the rule for carrying in division.— 92. What most be done when 
the divisor is greater than the figure to be divided?— •& How is division 
proved? Prove the example just given. 
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18. How often is 8 times 2 contained in one hundred and 
forty million and four? An$. 28883884 times. 

a 14. If it costs $17088 to build four miles of plank road, 
what will one mile cost? 

15. A man leaves $317520 to be divided equally between 
his two children. What is the share of each ? 

16. John gathers 761 nuts, and Jacob 848. If they share 
them equally, how many will each have? An$. 802 nuts. 

. 17. How many six-acre fields can be laid out in a planta- 
tion of 1488 acres? 

94. The mode of dividing shown above is called 
Short Division. In Short Division, the carrying is 
done in the mind, and the quotient is written under 
the dividend. 

Dividing toy two or more figures* 

95. Divide by 10, 11, and 12, by short division. 

Example.— Divide 1084608 by 12. 

12 is not contained in 1, or in 10. Hence •« o \ i AQj.fiOft 

we take the first three figures. 12 in 108, I 

9 times; set down 9 under 8, the right-hand 90384 

figure of those divided. 

12 in 4, times; set down 0. 12 in 46, 8 times and 10 
over; set down 3 and carry 10. 12 in 100, 8 times and 4 
over; set down 8 and carry 4. 12 in 48, 4 times; set down 
4. Answer, 90884. 

Find the value of the following : — 



1. 8314607+10. Bern. 7. 

2. 9923166+11. Rem. 0. 

3. 1073285+10. Bern. 5. 



4. 1109964+12. An*. 92497. 

5. 1018193+11. Am. 92563. 

6. 1198872+12. Am. 99906. 



94. What to this mode of dividing called t In Short Division, how to the 
carrying done! Where is the quotient written?— ML How are we to divide 
by 10, U, 12? Give an example. 
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96. When the diviaor is over 12J proceed by what 
is called Long Division. 

97. In Short Division, we set the quotient tender 
the dividend. In Long-Division, we place it at the 
right, with a curved line between. 

In Short Division, we find what is to he carried, 
and prefix it to the next figure, in the mind. In 
Long Division, we multiply, subtract, and prefix as 
before ; but we write down all the figures used, - 

Example.— Divide 9594 by 39. 

a^Q^Q^f 24fi ^ e <mot * ent " now *° ^ e *** a * *^ e 

— 7ft right of the dividend. Beginning at the 

~~ left of the dividend, take as many figures 

179 as are required to contain the divisor—in 

89x4= 156 this case, two. We find on trial that 39 

234 m contained in 9$ twice. Set 2 in the 

89x6= *234 quotient as the first figure. 

- — ; Multiply the divisor hy this 2. Twice 

89 is 78; set the product under 95, and subtract. The re- 
mainder is 17, which (as in short division) we prefix, by 
bringing down 9, the next figure of the dividend. 

Now repeat the same steps. Find how often 89 is con- 
tained in 179. It goes 4 times. Set 4 in the quotient; mul- 
tiply the divisor by it ; set the product under 179, and sub- 
tract. The remainder is 23, to which bring down 4, the next 
figure of the dividend. 

Find how often 39 is contained in 234. It goes 6 times. 
Set 6 in the quotient ; multiply the divisor by it ; set the 
product under 234, and subtract. There is no remainder. 
As we have now brought down all the figures of the dividend, 
the sum is finished. Answer, 246. 

95, 179, and 234, are called Partial Dividends, 

90. What process do we use when the divisor is over 121—97. Show how 
Long Division differs from Short Division. Divide 9594 by 39, explaining the 
several steps. 

8* 
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98. We may not always, on the first trial, get 
the right quotient figure. 

If, when we multiply the divisor by any quotient 
•figure, the product comes greater than the partial 
dividend, the quotient figure is too great, and must 
be diminished. 

If, on the other hand, we have a remainder 
greater than the divisor, the quotient figure is too 
small, and must be increased* 
3919594(3 Examples. — In the last example, if we 

117 say 89 is contained 8 times in 95, we get a 

— product greater than the partial dividend, 

and can not subtract. We must therefore diminish the quo- 
tient figure. 

If we say it is contained once, on multi- 39 ) 9594 ( 1 
plying and subtracting we get a remainder 39 

greater than the divisor. We must therefore Tfi 

increase the quotient figure. 

99. For every figure of the dividend brought 
down, a figure must be placed in the quotient. • To 
prevent mistakes, it is well to place a dot under 
each figure as it is brought down. 

100. When the divisor is not contained in the 
partial dividend, set in the quotient, and bring 
down the next figure of the dividend. 

If several figures are brought down before the 
divisor will go into the partial dividend, set a in 
the quotient for each. 

What are the numbers formed each time after a figure la "brought down. 
called!— 98. In -what are we liable to make mistakes f When may we know 
that the quotient figure is too great! When, that it is too email f Give 
examples.— 99. To prevent mistakes in bringing down the figures, what is 
recommended ?— 100. When the divisor is not contained in the partial divi- 
dend, what must be dona f 



\ 
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Example.— Divide 172602 by 86. 

* 

86)172602(2007 Here our first remainder is 0. 

172 Bring down 6. 86 in 6, times; set 

^qo in the quotient, and bring down 

jtrvQ the next figure. 86 in 60, times ; 

— - set another in the quotient, and 

bring down 2, the next figure. 86 in 602, 7 times. Set 7 

in the quotient; multiply and subtract. Answer, 2007. 

EXAMPLES FOB THE SLATE. 

Prove each example. In the first nine, if your work is 
right, the remainder win come equal to the quotient. 



1. Divide 6765 by 122. 

2. Divide 80157 by 346. 
8, Divide 34075 by 234. 

4. Divide 159750 by 425. 

5. Divide 269459 by 576. 

6. Divide 39298 by 801. 

7. Divide 466281 by 926. 

8. Divide 854080 by 1087. * 

9. Divide 8054436 by 2953. 



10. 259828-4-84. Am. 7642. 

11. 70338-*-57. Ans. 1234. 

12. 539902-^23. Bern. 0. 

13. 470112-&-354. An*. 1828. 

14. 16199569-5-1848. Bern. 1. 

15. 14003794-*-6974. Bern. 2. 

16. 13373585-3-2643. Bern. 5. 

17. 1238025-^-1536. Rem. 9. 

18. 789783+19263. Bern. 0. 



19. Divide 24280295 by 9684. Bern. 2507. 

20. Divide 1521808704 by 234. Am. 6503456. 

21. Divide 5763447 by 678509. Bern. 335375. 

22. Divide 24280830966 by 604. Bern. 162. 

23. Divide 48423768038 by 807009. Bern. 2. 

24. Divide 22687013 by 310781. An$. 73. 

25. Divide 78204820 by 8679548. Bern. 88888. 

26. Divide 36132610 by 8603. Bern. 10. 

27. Divide 1651877824 by 6508456. Ans. 254. 

28. Divide 7807085 by 945. Bern. 440. 

29. Divide 4848708 by 808. Bern. 708. 
80. Divide 1917183 by 9682. Bern. 147. 



60 DIVISION. 

* 9 • • 

General Bole tor DlTfafom* 

1. Set the divisor at the left of the dividend, with 
a line between* 

2. Take as many figures at the left of the divi- 
dend as wiU contain the divisor, and find how 
many times it will go into them. 

8. If the divisor is 12 or less, set this first quo- 
tient figure under the figure divided, or under the 
right-hand figure of those divided, if more than one 
are taken. Divide- each figure of the dividend in 
turn, carrying what is over, and setting each quo- 
tient figure under the figure divided. 

4. if the divisor is over 12, set the first quotient 
figure at the right of the dividend. Multiply the 
divisor by it, and. subtract the product from the par- 
tied dividend. 

5. Bringdown the next figure of the dividend. 
Find the next qyioUent figure, multiply, and Sub- 
tract, as before. Go on thus, till all the figures of 
the dividend are brought down. 

6. If any partial dividend is too small to contain 
the divisor, set in the quotient, bring down the 
next figure, and go on as before. 

EXAMPLES FOB THE SLATE. 

1. The greatest height reached by man in a balloon is 
28027 feet. How many miles is this, allowing 5280 feet to 
the mile? Am. 4 miles, 190T feet 

2. The earth's circumference is about 25000 miles. How 
many days would it take a person to traverse it, going at the 
rate of 125 miles a day? 



EXAMPLES FOB PRACTICE. Ill 

8. How many barrels of apples, at $3 a barrel, can be 
bought for $2568? If one tree produces 8 barrels, how many 
trees will it take to yield this quantity? Am. 107 trees. 

4. If a ship bound from New York to Canton sails 9225 
miles, and is 75 days making the. voyage, how many miles a 
day does she average ? 

5. The earth's distance from the sun is about 95000000 
miles. It takes a sunbeam, about 8 minutes to reach the 
earth ; how many miles does light travel in a minute f 

Am. 11875000 miles. 

6. A flour barrel holds 196 pounds of flour. How many 
barrels will it take to hold 406700 pounds? Am. 2075 bbl. 

7. If 47 miles of railroad cost $1815875, what is the cost 
per mile? Am. $38625. 

8. The product of two factors is 892828687. One of the 
factors is 46891 ; what is the other? * Ant. 8457. 

9. Twenty-six times a certain number is 1580540. What 
is the number? Am. 60790. 

10. In 1850 there were 2526 newspapers and periodi- 
cals in the United States, of which 426409978 copies were 
printed yearly. What was their average yearly circula- 
tion ? Am. Over 168808 copies. 

11. If 218669 bushels of rye are stored in equal lots in 11 
warehouses, how much is there in each? Am. 19879 bu. 

12. How long will 15000 pounds of flour last a garrison 
of 250 men, allowing them 750 pounds a day ? Am. 20 days. 

13. How many impressions can a printing press make in 
one hour, if it makes 633240 impressions in one day of 24 
hours? Am. 26385 impressions. 

• * Hon.— When a product and one of Its fltctore are given, to find the 
tther, divide the product by the given factor. 

1x9=2? Then 27-»-Sa*9 Or, 27 -*.»«» 



et * DIV1W0N. 



Havffhts at the wight «*f the divisor. 

101. When there are naughts at the right of the 
» divisor, cut them off, and also as many figures at 

the right of the dividend. 

Divide the remaining figures of the dividend by 
those of the divisor. If there is a remainder, annex 
to it the figures cut off from the dividend for the 
true remainder ; if not, the figures cut off are the 
true remainder. 

DMaor DirMmt Quo. Divisor Dtriicai Qv*. Dfrtor DMftod 

260)5390(20 4700)237;? (5 8000)18900* 

52 235 — — 

— — 63 Q«o. 

19 2 

An*. 20, 190 rem. An*. 5, 216 rem. An*. 63, 1 rem. 

102. Dividing a number by 1 does not change its 
value. Hence, to divide a number by 10, 100, 1000, 
dec., simply cut off as many figures at the right*qf 
the dividend as there are naughts in the divisor. 
The remaining figures are ike quotient; those cut 
off, the remainder. 

8500+10=350 8500+100=35 8500-4-1000=3, 500 rem. 

EXAMPLES FOB fHE SLATE. 



1. Divide 186740 by 10. 

2. Divide 729500 by 100. 

3. Divide 729500 by 1000. 

4. Divide 729500 by 10000. 

5. Divide 901109 by 1000. 



6. 2294003+3700. Bern. 8. 

7. 854009+14000. Rem. 9. 

8. 1782000+9900. Rem. 0. 

9. 405349+490. Rem. 119. 
10. 253579+510. Rem. 109. 



101. How mut we proceed when there are naugtite at the right of the 
divisor f — 102. What ia the effect of dividing a number by 1 1 Give the rale 
for dividing by 10, 100, 1000, *c 
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11. About three million tons of iron are produced yearly 
in Great Britain, which is twenty times as much as is pro- 
duced annually in Sweden. How much is produced in 
Sweden ? Ana. 150000 tons. 

12. A ship bound from Boston to Australia, a voyage of 
13000 miles, sails at the rate of 100 miles a day. How long 
is she on the passage? 

13. The product of two factors is 238700. One of the 
factors is 77Q; what is the other? Ana. 810. 

14. A cotton crop of 26820 pounds was |>ut up in bales 
averaging 560 pounds each. How many bales did it make ? 

15. Sound moves 1120 feet in a second. How long before* 
we hear a cannon, fired at a distance of 12320 feet? 

4 

MISCELLANEOUS EXAMPLES FOB THE SLATE. 

To find a sum, add. 
To find a difference, subtract. 
To find a product, multiply. 
To find a quotient, divide. 

1. Find the sum, then the difference, then the product, 
then the quotient, of 125 and 875. 

2. A person who had 200 acres in one state, 1173 in an- 
other, and 127 in a third, divided his land equally among his 
wife and four sons. How much did each receive ? 

Find how much land he had in all. Among how many did he divide it f 

3. If a clock ticks 3600 times in 1 hour, how often will it 
tick in two days of 24 hours each? Ana. 172800 times. 

4. How many times is 20 x 50 contained in 50 x 20 ? 

5. A barrel of flour contains 196 pounds. If a family of 
5 persons use 4 pounds of flour a day, how long will a barrel 
last them? Ana. 49 days. 

6. Three men put in $650 each, and invest the whole in 
salt, at $2 a sack. How many sacks do they buy? Am. 975. 
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7. A mertaani worth $48000, after losing $1750 in trade, 
invested the rest in land, at $10 an acre. How many acres 
did he bnyf Am. 4125 acres. 

8. What is the difference between 16 x 49 and 49 x 8 x 2 ? 

9. A lady who had eight children, lost two of them. 
Among the survivors she divided her property ; which con- 
sisted of $1200 cash, $21550 in stock, and $7250 in bonds. 
What was the share of each? Am. $5000. 

10. The sum of three numbers is 27846. One of the num- 
bers is 11587; the second is 596 ; what is the third? 

Find the earn of the tiro given numbers. The third will be tin difler- 
.ence between their «um and the whole sum. 

• Arts. 15663. 

11. A man leaves his three sons $86000. To the first he 
leaves $14655 ; to the second) $9875 ; how much does he 
leave the third? . .in*. $11470. 

12. A soapboiler makes 5977 pounds of soap, of which 
657 pounds are soft soap, while the rest is in bars. He wishes 
to pack his bar soap in boxes holding 70 pounds each. How 
many boxes must he procure? Arts. 76 boxes. 

13. How much must I add to 40 times 60, in order to 
make 3000? 

How much is 40 x 00 f What ifl the difference between this and 8000 1 

14. A farmer wishes to buy some land for $720. He lays 
up $9 a week for one year, or 52 weeks. How much does he 
still need? # Am. $252. 

15. A grocer, having 8 boxes of tea holding 80 pounds 
each, repacks it in six-pound boxes. How many boxes will 
it fill? Am. 40 boxes. 

16. Two men go from the same point in opposite direc- 
tions, one 18 miles a day, the other 23. When they are 869 

miles apart, how many days have they travelled? 

How far apart are they at the end of one day I How many timea is this 
number contained in 860 1 



MULTIPLICATION, AND DIVI8ION. C5 

17. A company building a railroad, pay $877285 for labor, 
and $147690 for other expenses. The road is 15 miles long; 
what is the cost per mile? # Ans. $34995. 

18. A farmer has 917 sheep in one field; 169 in another'; 
276 in a third ; and 879 in a fourth. If he divides them into 
three equal lots, how many will there be in each? Ans. 587. 

19. The Vice-President's salary is $8000 a year. If he 
spends $15 a day, how much will he lay up during his four 
years' term, allowing 865 days to the year? Ans. $10100. 

20. Two men go from the same point in the same direc- 
tion, one at the rate of 41 miles a day, and the other 24 
When they are 498 miles apart, how many days have they 
travelled? An*. 29 days. 

21. I buy 29 horses for $1885, and sell them at a profit of 
$290. How much do I get apiece ? Ans. $75. 

22. A planter raises 25963 pounds of cotton, and buys up 
85409 pounds more. If he packs the whole in bales of 458* 
pounds, how many bales will he have? Ans. 184 bales. 

23. Roger Bacon, the inventor of spectacles, lived to the 
age of 78, and died 850 years before Sir Isaao Newton was 
bornr ; If Newton was born in 1642, what was the year of 
Roger Bacon's birth? " Ant. 1214. 

24. How many hogsheads holding 1295 pounds each will 
it take to contain 76405 pounds of sugar ? An*. 59 hogsheads. 

25. Five partners make $1500 by a speculation. One of 
them divides his share between his two daughters. What 
does each daughter get? Ans. $150. 

26. Find the value of 687+8465367^-487. Ans. 8465517. 

27. How much is 986743 + 9767 + 98487 ? Ans. 1094947. 

28. Find the value of 64372159-8524384. Ans. 55847775. 

29. Find the product of 79, 86, and 54. Ans. 866876. 
80. Divide 1824962163 by 26837548. Ans. 68, 8899 rem. 
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t 

FKACTIONS. 

103. When a whole is divided into 
two equal parts, each of these parts is 
called one Half. 

When a whole is divided into three 
equal parts, one of these parts is called 
one Third ; two are twp Thirds ; &c. 

>v jt When a whole is divided inty four 

wHV Yl equal parts, one of these parts is called 
^Mfc55£ one Fourth (or Quarter) ; two are called 
two Fourths; three, three Fourths; &c. 

" In the same way we get Fifths, Sixths, Sevenths, 
&c, by dividing a whole into five, six, seven, &c, 
equal parts. The name is taken from the number 
of equal parts into which the whole is divided. 

104. The value of the part varies according to 
the number of parts into which the whole is divided. 
The more parts it is divided into, the smaller they 
must be. 

Half , ^ Half 

Third , Third , Third 

Fourth t Fourth , Fourth t Fourth 

One half of a thing is greater than one third ; one third is 
greater than one fourth. 

103. When a whole is divided into equal parts, if there are two, what is 
each called I If there are three, what Is each called t What are two called t 
If there are four equal parts, what is each called I What are three such 
parts called f How do we get Fifths, Sixths, Sevenths, dec. f From what is 
the name taken!— 104. According to what does the value of the part vary! 
Which is greater, one half or one third t One fourth or one third t 
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105. These equal parts into which a whole is 
divided, are called Fractions. 

Writing of Fractions. 

106. Learn how fractions are written. 



One half 

One third 

One fourth (quarter) 

One tenth 

One two-hundredth 

One thousandth 



i 

2 

i 

3 

J. 

4 

_1_ 
1 

1 



Five thirteenths 

Three twenty-seconds 

Twenty sixty-firsts 

Nine three-hundredths 

Three thousandths 

Six twelve-hundredths ttVt 



3 

33- 

e 1 

9 

3 

Tinr* 



107. A fraction, therefore, when written, consists 
of two numbers, one below the other, with a line 
between. 

The number below the line is called the Denomi- 
nator. It shows into how many equal' parts the 
■ whole is divided, and therefore gives name to these 
parts. 

The number above the line is. called the numera- 
tor. It shows how many of the equal parts denoted 
by the Denominator are taken. 

The Numerator and the Denominator, taken to- 
gether, are called the Terms of the fraction. 

$ is a fraction. 5 and 6 are its Terms. 6 is the' Denomi- 
nator, and shows that the whole is divided into six equal 

105. What are such equal parta of a whole called t— 108. Write one half; 
one third ; one quarter ; dec— 107. Of what does a written fraction consist I 
What is the number below the line called f What does the Denominator 
show f What 1s the number above the line called I What does the Numer- 
ator show t Wha^re Numerator and Denominator, taken together, called f 
Name the terms of the fraction Jtv* tfoft*. Name its numerator ; its de- 
nominator. 
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parts, making each part one math. 5 is the Numerator, and 
shows that Jke of these equal parts are taken. 

In reading, name the numerator first*— -five sixths. Always 
pronounce th distinctly, in naming the part denoted by the 
denominator, — «&th. 

exeboisb. 

Bead these fractions. Then name the numerator and the 
denominator, and tell what each shows. 

4* 7 • 8 « . 5 • 37* 19 • S • 1 • 6 • 1 9 
Y> Ta") 9 »" J TTF) IoT) ?oo?2 3"Q"ro*> To'TnTo" - 

Write the following fractions in figures : — 



1. Seven sixteenths. 

2. Nine tenths. 

8. Two five-hundredths. 

4. Eleven billionths. 

5. Eighty hundredths. 

6. Three millionths. 

7. One thousandth. 



8. Five seventy-seconds. 

9. Twenty-one ninetieths. 

10. Sixty ten-thousandths. 

11. Sixteen twelve-hundred- 
and-ninety-firsts. 

12. Five hundred four-hun- 
dred-thousandths. 



108. A Fraction is one or more of the equal parts 
into which a whole is divided; as, £, |. 

109. A Proper Fraction is one whose numerator 
is less than its denominator; as, §, \\. 

110. An Improper Fraction is one whose numera- 
tor is equal to or greater fhan its denominator; 

111. A Mixed Humber is one that consists of a 
whole number and a fraction; as, 7£ (seven and 
a half). 

— — — ■ ■ — - -- ■■....._ L - . 

In reading, which of- the terms mtut be named first t— 108. What is a 
Fraction t— 109. What is a Proper Fraction?— 110. What U an Improper 
Fraction ?-HL What is a Mixed Number? 
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Fractional Parts of Whole Numbers. 

112, A fraction indicates division. The fractional 
line is the line used in the sign of division -~. The 
dividend is written in place of the dot above the 
line; the divisor, in place of the dot below it. 
Hence, 



To find {, divide by 2. 
To find {, divide by 3. 



To find {, divide by 4. 
To find {, divide by 5. 



And generally, To find one of the equal parts de- 
noted by a denominator y divide by the denominator. 



MENTAL EXXBOI8BB. 

1. How much is { of H? Of 8? Of 18? Of 2? 

2. How much is { of 20? Of 46? Of 10? Of 50? 
8. Find { of 21. Of 66. Of 08. Of 14. Of 85. 

4. Tind { of 81. Of 18. Of 63. Of 27. Of 64. 
0. T V of 80? Of 20? Of 100? Of 70? Of 80? 

6. ,Lof72? Of 48? Of 24? Of 12? Of 84? 

7. { of 16? Of 80? Of 48? Of 24? Of 72? 

8. ,Vof22? Of 66? Of 99? Of 88? Of 55? 

9. J of 15? J of 54? J of 28? Jj of 86? { of 86? 
10. I of 24? { of 48? { of 27? { of 18? T f T of -11! 

N 11. { of 30? J of 9? fafl6! {of 24? { of 12? 
12. ,V of 50? yj* of 500? ^Vtt of 4000? ^ of 640? 
18. { of 70? { of 6? {of 82! {of 15? {of 3? 
14.^ of 42? ^ of 2.0? T , T of77? {of 56? & of 96? 



112. What does a fraction indicate f With what does the fractional line 
correspond? Where is the dividend written, and where the divisor I How 
can we find one half t One third I Give the rule for finding one of the 
equal parts denoted by a denominator 



70 FRACTIONS. 

113. To find -more than one of the equal parts 
into which a whole is divided, first find one in the 
way just shown; then multiply this by the number 
of pa/rts required. 

Examples. — 1. How much is J of 40 ? 
One fifth of 40 is 8 ; and three fifths are 8 times 8, or 24. 
Answer, 24. 

2. A boy having 27 cents earned % as much more. How 
manr cents did he earn? 

He earned J of 27 cents. One ninth of 27 cents is 8 cents ; 
and four ninths are 4 times 8 cents, or 12 cents. Answer, 
12 cents. 

MENTAL EXEBOI8E8. 

1. How muoh is I of 18? ? of 21? A of 108? & of 
108? ^ of 108? | of 42? | of 4? f of 86? $ of 20? 

2. How much is -ft of 22? ^ of 44? $ of 72? | of 
40? J of 48? T 7 T of80? fVof66? A; of 50? f of 64? 

8. How much is T j} ff of 200 ? f of 27f f of 24? | of 
15? J of 18? -^of81? ^ottol ^of55? A of 72? 

4. A man having 48 cows sold J of them. How many did 
he sell? 

5. At 61 cents a pound, what will $ of a pound of tea cost ? 

6. A boy having 20 cents gave away one tenth of them and 
spent two tenths. How many cents had he left ? An*. 14c. 



EXAMPLES FOB THE SLATE. 

1. Find ^ of 280, An*. 60. 

2. Find J J of 441. [An*. 99. 
8. Find §J of 1610. -An*. 1242. 
4. Find* J of 4200. An*. 8010. 



5. Find r f T of 8410. An*. 848. 

6. Find tV of 8832. An*. 128. 

7. Find 5 y a of 7400. An*. 275. 

8. Find r7r J^ of 6100000. 



118. How can we find .more than one of the equal* parts into which a 
whole la divided f 
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114 A fraction indicates division. Hence, in 
division, when there is a remainder, in stead of 
writing it as such beside the quotient, it is usual to 
place it over the divisor in the form of a fraction. 

Example.— Find \ of 45. 7)45 

Answer, 6?. 6, and* rem. 

115. Reducing whole numbers to halve*, dec. 



2 halves make 1 whole. 

3 thirds make 1 whole. 

4 fourths make 1 whole. 



5 fifths make 1 whole. 

6 sixths make 1 whole. 

7 sevenths make 1 whole. 



Hence, To reduce to halves, multiply by 2. 
To reduce to thirds, multiply by 3. 
To reduce tofovHJis, multiply by 4. 
To reduce to fifths, multiply by 5, &a 

EXAMPLES FOB THE SLATE. 

1. How many thirds in 2901 ? Ans. 8703 thirds ; or, *!£*. 

2. If I cut 45 pies into halves, how many halves have I? 
8. How many quarters of beef will 96 oxen make ? 

4. How many tenths of an inch in 72 inches ? 

6. Reduce 497 to fiftieths. Reduce 876 to twelfths. 

6. A cent is one hundredth of a dollar. How many cents 
are there in $75 ? Ans. 7500 cents. 

7. A mill is J-; 1 ?? °f a dollar. How many mills in $84 ? 

8. Find one eleventh of 25304618. v Ans. 2360419^-. 

9. Find one thousandth of 19001. , Ans. 19 T sW 
10. Find one sixty-eighth of 5375. Ans. 79 ff 3 ¥ . 

114. What does a fraction indicate t Hence, in division, bow is it usual 
to write a remainder t— lift. How do we reduce a whole number W halrest 
To thirds f To fifths f To twentieths ! 
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Reduction of Fractions* 

116. Beckcing a fraction is changing its form 
without changing its value. 

If we divide a pie into 2 equal parts, 
each part is called }• If we divide each 
half into 2 equal 
parts, we get four 
parts in all, and each is therefore £ of 
the whole. 

Now two of these fourths are made from one half, and 
are therefore equal to one half, f , therefore, may be written 
J,— or, as it is generally expressed, reduced to \. 





Reduction to Lowest Terms. 

U7. We have just seen that } = \. Now what operation 

performed on f gives J? Dividing both nu- 2 +t , 

merator and denominator by 2. T + i T 

We have just seen that | = § . Now what operation per- 
formed on I gives f ? Multiplying both nu- . x t f 

merator and denominator by 2. . * K * T 

The value of a fraction, therefore, is not changed 
by dividing or multiplying loth numerator and 
denominator hy the same number. 

118. A fraction is said to be in its lowest terms 
when its numerator and denominator are as small 
as they can be made without changing the value of 
the fraction. \ is in its lowest terms ; f is not. 

116. What is meant by Reducing a fraction f To what may f be reduced f 
How do yon know that | and | are equal t — 117. What operation performed 
on | gives }1 What operation performed on J give* J! By what, then, ia the 
value of a fraction not changed ?— U8. When ia a fraction in its lowest terms f 



REDUCING TO LOWEST TERMS. 



IS 



10 



| 6 
I 9 o 



6 

— T 



Example. — Reduce $J to its lowest terms. 

Divide both terms toy 10, which will make- . 
them lower, while it will not change the 
value of the fraction. 

Looking- at the resulting fraction g , we see that its terms 
can be divided by 8, which will make them , fi 2 



lower without changing its value. Dividing, I ^ 
we get }. 

As we can find no number greater than 1 that will exactly 
divide the terms of this fraction) we know that it is in its 
lowest terms. Answer, §• 

One division may reduce a fraction to its lowest terms, or 
several may be needed. 

H9. Rule. — To reduce a fraction, to Us lowest 
terms, divide its numerator and denominator by any 
number greater than 1 that is exactly contained in 
both. Divide the result in the same way } repeating 
the process till no number greater than 1 is exactly 
contained in both. 



EXAMPLES FOB THE SLATE. 

Reduce the following fractions to their lowest terms i — 



1 3 S 18 
1- €• Tff- Iff* 


9 1 5 

13- "21" 


9 


It 6 
TS- TJ- 


IT* S"J- 


2. Reduce §}. 


Ans. §. 


9. 


Reduce /&. 


Ans. |%. 


8. Reduce $}. 


Ans. J. 


10. 


Reduce T y ff . 


Ans. i}. 


4. Reduce JJ. 


Ans. J. 


11. 


Reduce ffj. 


Ans. r f T . 


5. Reduce f b \. 


Ans. |. 


12. 


Reduce f %. 


Ans. r 9 j. 


6. Reduce flV 


Ans. \. 


18. 


Reduce J&. 


Ans. ^5. 


7. Reduce r Y<- 


Ans. \. 


14. 


Reduce J§. 




8. Reduce g g g. 


Ans. %. 


15. 


Reduce \}j. 


J.7W. $. 



Reduce \$ to iU lowest terms. How many divisions are needed, to re- 
duce a fraction to its lowest terms f— 119. Give the rule for reducing a frac- 
tion to its lowest terms. 
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Reducing Improper Fractions* 

120. An Improper Fraction is one whose numer- 
ator is equal to or greater than its denominator. 

12L An improper fraction may be reduced to a 
whole or mixed number. 

Examples. — 1. Reduce if to a whole number. 

9 ninths make 1 whole ; hence in 18 ninths there are as 
many wholes as 9 ninths are contained times in 18 ninths, or 
2. Answer, 2. . 

2. Reduce V- to a mixed number. 

9 ninths make 1 whole ; hence in 20 ninths there are as 
many wholes as 9 ninths are contained times in 20 ninths, or 
2). Answer, 2}. 

In both these examples, it will be seen, the numerator is 
divided by the denominator. Hence the rule. 

122. Eule.: — To reduce an improper fraction to 
a whole or mixed number y divide the numerator by 
the denominator. 

When the numerator is equal to the denominator, the 
value of the fraction is 1. § = 1. 

When the numerator- is greater than the denominator, the 
value of the fraction is greater than 1. $ = 1£. 

When, on dividing, a remainder occurs, it must be placed 
over the denominator in the form of a fraction. The answer 
is then a mixed number, as in Example 2. 

The fraction thus formed, if not already in its lowest 
terms, must be reduced. 

120. What is 4n Improper Fraction ?— 121. To what may An improper 
fraction be reduced f . Give examples.— 122. Give the rule for reducing an 
improper fraction to a whole or mixed number. When is the value of tho 
fraction 1 1 When is it greater than \ f When, on dividing, a remainder oc- 
curs, what must be done t If this fraction is not already in its lowest terms, 
what mast be done! 
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Example.-— Reduce f $ to a whole or mixed number. 
Divide the numerator 26)40(1 Quotient 



26 
14 



m 



by the denominator. 

Reduce ££ to its, lowest terms. 

*)** = tV Jam*r 9 lfo 

EXAMPLES FOB THE SLATE. 

Reduce these fractions to whole or mixed numbers : — 



1. y. ~?- TT* "i • *T« 



2. Reduce f . 
8. Reduce - 3 f. 
4. Reduce f |. 
6. Reduce *££-. 

6. Reduce -W 1 . 

7. Reduce *J*. 



1 *. 

-T • 

Am. 1}. 

-4n*. 8f. 

Am. 7 T V 

-4«*. 9&. 

-4rw. 60. 



1 6 



1 l 



8 
J* 



8. Reduce W- 

9. Reduce *j£. 

10. Reduce % ? . 

11. Reduce *$*. 

12. Reduce *jp. 
18. Reduce Vv« 



J.7W. 25y ¥ . 

^ln*.86f. 
-4n*. 8T. 



Reducing Mixed Numbers to Improper 

Fractions. 

123. A mixed number may be reduced to an 
improper fraction. 

Reduce 12} to an improper fraction. 12} 
In 1 there are 4 fourths ; and in 12, twelve 4 
times 4 fourths, or 48 fourths. 48 fourths 48 4- 1 = 49 
and 1 fourth make 49 fourths. Ans. -\ 9 -. 

Hence the following rule :— 



Ans. -V - - 



124, Rule. — To reduce a mixed nvmber to an 
improper fraction, multiply the whole number by 
the denominator of the fraction, add in the nu- 
merator, and set the result over the denominator. 



123. To what may a mixed number be reduced! Give an example.— 
124, What if the role for reduoing a mixed nmnbe* to an improper fraction f 
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125. We have seen, in § 115, how to rednoe a %choU num- 
ber to &n improper fraction. The process is the same as that 
just shown, except that there is no numerator to be added in. 

A whole number may also be reduced to a fractional form 
by giving it 1 for a denominator. 3 = J 7 = f 

EXAMPLES FOB Tfas SLATE. 

1. Reduce 8 J to an improper fraction; Ans. y. 



2. Reduce 4^. 
8. Reduce 20£. 

4. Reduce 39}. 

5. Reduce 25|. 



6. Seduce 187}. 

7. Reduce 29 r V 
. 8. Reduce 47 5 V 

9. Reduce 15f. 

10. Reduce 20 to a fractional form. Atis. *£. 

11. Reduoe 15 to ninetieths. Ant. *j£*. 

12. How many quarters in 52 yards ? 

18. How many twelfths in 48^? In 5ft f 

14. How many nineteenths in 43 ? In 8ft? 

15. Reduce 100ft to an improper fraction. 

16. Reduce 999ft to an improper fraction. 

17. Reduce 640ft to an improper fraction. 

Reducing to a Common Denominator. 

126. Fractions are said to have a common de- 
nominator, when their denominators are the same* 
| and $ have a common denominator. 

127. Fractions whose denominators are different 
maybe reduced to others having a common de- 
nominator. \ 

125. How may a whole number be reduced to an improper fraction f In 
what other way may a whole number be reduced to * fractional form 1 To 
what whole number la f equivalent 1 — 12flL When are fraction* said to have, 
a common denominator I— 127. What may be done with fractions whose de- 
nominate!* are different f 



2 X4XT «. J6 ' 

5x4x7 — 1T0 



1 x 1 x 1 _3 5 

T x s x t — iT"o" 

5.UX4 XOO 

7 X5X4 1 TT> 



*Ans. 



COMMON DENOMSNATOB. 77 

ErAM3?LB.^-Eeduce f , "'.J, and f, to fractions that 
have a common denominator. 

The three denominators are 8, 4, and 7. Now, the 
prpdnct of three factors is the same, in whatever order they 
are taken. Hence, if we mul- 
tiply each denominator by the 6x4x7 = 140 ) 
other two, we shall get the 4 x 5 x 7 = 140 [ ^ ( m ^ n 
same number, and this will be 7x5x4 = 140 ) 
the common denominator. 

But the value of the fractions 
must not be changed. We must, 
therefore, multiply each numera- 
tor by the same multipliers as its 
denominator. Hence the follow- 
ing rufe : — 

128. Rule. — To reduce fractions to others having 
a common denominator, multiply loth terms of each 
fraction ly ail the denominators except its own. 

129. Whole numbers must first be reduced to a fractional 
form, and mixed numbers to improper fractions. 

EXAMPLES FOB THE SLATE. 

Reduce the following fractions to equivalent ones having 
a common denominator : — 

1. Reduce § and fa Ans. f §, f|. 

2. Reduce i, J, and f . Ans. }f , |J, ft. 

3. Reduce fa 4, and J. Ans. *}}, $j} f &$. 

4. Reduce f, J-, and ff Ans. |f|, f \\> |||. 

5. Reduce 3, fa and {. Ans. 2|J, ^ J^. 
* 0. Reduce fa 4 J, and 6. Ans. #£, V" ,ftA 



_ 3 18 



With the given example, show how fractions may be reduced to otherg 
having a common denominator.— 128. Give the rale.— 129. To what moat 
whole numbers firat he reduced* To what moat mixed numbers first be 
reduced f 
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7. Reduce }, J, J, and |, to fractions having a common 
denominator. Ant. Hf, ^fe ||J, |f|. 

8. Reduce |, 1, A, f . Ans. T %, jfj, Jft, AV 

9. Reduce fV, |, 1*. -4m. £V, |fi, fff. 

10. Reduce ft and §f. Ans. f}|» f||. 

11. Reduce fc *, }, 5. ^n#. {f, ff, ||, V£. 

12. Reduce A, 2f , J, |. Am. «,, «} , ft}, ttf» 
18. Reduce T V, 4, «* f- -4n*. *ft, ft?, Hi- 

14. Reduce & «"* /*. ^iw. if}, f|J. 

15. Reduce 3}, J, and 2J. Am. -y& & J|. 

Addition of Fractions. 

130. Halves and halves, thirds and thirds, &C, 
can be added, just as we add pears and pears, 
dollars and dollars. 

Example. — What is the sum of 5 halves 
and 4 halves ? Answer, 9 halves. * " r * * 

Here the denominators are the same, and we simply add 
the numerators, and place the sum over the common de- 
nominator. 



1. Add T \, T V, and tV 

2. Add |, f, and ?. 

3. Add / T , ^ and / T . 

4. Add {, |, and y. 



6. Add A, T \, and ^ T . 

6. Add f, |, J, and |. 

7. Add ^, A, and ^. 

8. Add |» J, |, and f 



13L Halves and thirds, halves and fourths, &c., 
can not be thus directly added, any more than we 
can add pears and dollars. They are things of 
different kinds. " 

130. Can halves and halves, thirds and thirds, 6c, he added t In what 
way t Give an example.— 13L Can halves and thirds, halves and fourths, 
Ac., be added directly t ' Why not f 



ADDITION OF FRACTIONS. 7ft* 

Example. — What is the sum of 5 thirds And 3 halves? 

The' parts being of different value, we can not pnt them* 
together, and say they make 8 halves or 8 thirds. But, if we 
reduce them to parts of the same kind or value, we can then 
add them. • " 

By reducing to a conunoB do- f = * 

nominator, we find that 5 thirds are 3 _- » 

equal to 10 sixths, and 3 halves to 9 ,0 , , = jo 
sixths. 10 sixths and "9 sixths make ° Jt* a 

JUL == 31 A.J18* 

19 sixths. Jj? being an improper 8 • 

fraction, we reduce it to 3}. Answer, 3 J; 

132. Rule. — 1. To add fractions, when they have 
a common denominator, add their numerators, and 
place the sum over the common denominator. 

When they have not a common denominator, re- 
duce them to fractions that have, and then proceed 
as above. 

If the resvUing fraction is not in its lowest terms, 
reduce it If it is an improper fraction, reduce it 
to a whole or mixed number. 

2. To add mixed numbers, or fractions and whole 
numbers together, find the sum of the fractions sepa- 
rately, and add it to the sum of the whole numbers* 

Example. — Add together g, 4|, f, and 5. 

Add the fractions : « § + £ + § '= If}. 

Add the whole numbers : 4 + 5 = 0. 

*23 

Add these two sums: . J ffT 

Am. 10|f 



Show how we add \ and {.—132. Give the rule for adding fractions. 
Give the rule for adding mixed numbers, or fractions and whole numbers. 
Apply this latter rule in the given example. 
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IXiHHlS VOl TBS SLATE. 

1. Find the sum of } and |. An*. 1^. 

2. Find the sum of J and j. -4n*. f$. 
8. Find the sum of *\ and J. .in*. 1JJ. 

4. Add together J, If, and ]. An*. 2JJ. 

5. Add together A and 2/ T . Am. 2f H- 

6. Add together f, T V, and y\. -4*s. $}}. 

7. Add together ^, 10, and 8}. Ant. 18§&. 

8. Add together 7J, f, 4, and }. -4n«. 12JJ. 
2. Add together 8, 4}, f, and 1}. -4n#. 9^. 

10. Add together #, f , f , and 2}. -<£«*. 4}f. 

11. A haokmaa earns $3} one day, $8J the next, $4 the 
next, and $5} the next How much does he earn in all four 
days? Am. $15. 

12. How much land is there in 8 fields, containing 14^ 
7^ and 23 J acres? Ans. 45 acres. 

13. If I buy $2 J worth of paper, and $6} worth of books, 
and give the storekeeper a ten-dollar bill, how much change 
will I receive? An*. $1. 

14. Three men, buying a meadow, put in respectively 
$30 T V, $25fV, and $19 T V What does the meadow cost? 

15. A five-pound jar contains 8} pounds of bread and 2$ 
pounds of cake ; what does the whole weigh ? 

16. A peddler walks 8} miles one day, 5} the next, 10J 
' the next, and 12 the next ; how far does he walk in all I 

17. How many peokaof peaches in four baskets? contain- 
ing respectively 2J, 8J, 2J, and 8} pecks? 

18. If 5 J gallons of brandy are mixed with l r ° 7 gallons of 
water, how many gallons are there of the mixture^ 

19. A lady hires a gardener for 15 cents an hour. How 
mnoh must she pay him, if be works 6^ hours the first day, 
7j the second, and 5| the third? Am. 800 cents. 
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Subtraction of Fractions* 

183. The same principle applies in subtracting, 
as in adding, fractions. Before subtracting, the 
parts must be made of the same kind or value, if 
they are not already so ; that is, the denominators 
must be made the same. 

Examples. — 1. From 5 halves take 4 halves. . . , 

Answer, 1 half. * t — i 

2. From 5 thirds take 3 halves. 

Thirds and halves being parts of dif- | == .y. 

ferent value, we must reduce them to s _- o 

parts of the same value. Reducing to a i_» _• 1 

cotiunon denominator, we find that 5 thirds * * * 

are equal to 10 sixths, and 8 halves to 9 ^n*. j 

sixths. 9 sixths from 10 sixths leave 1 sixth. Answer, j. 

134* Rule. — 1. To subtract one fraction from 
another, when they home a common denominator, 
take the numerator of the subtrahend from that of 
the minuend, and place the remainder over the com- 
mon denominator. 

When they have not a common denominator, re- 
duce them to fractions that hwe, and then proceed 
as cibove. 

Reduce the resulting fraction to its lowest terms, 
or to a whole or mixed number, as may be necessary. 

2. Whole and mixed numbers may be f educed to 
improper fractions, before subtracting. 

188. "What principle applies in subtracting factions f Illustrate thia, 
with the, example! given.— 134. Recite the role. What may be done with 
Wholeaml mixed numben, before iubtraetingt 

4* 
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EXAMPLES FOB THE SLATE. 



1. From f take $• 

2. From }f take tV- 

3. Take ^ fro ™ si- 



4. From |} take A- 

5. From ^ take T J ¥ . 

6. Take f| from jj. 

7. Subtract { from £{. .Aw, T 7 r . 

8. From -ft subtract J. -4n*. A • 

9. Subtract ^ from J. Am. 1 T V 
10. From V subtract V. -4«*. 5. 



11. Take T \ from f. 

12. Take xf * from 4. 
18. Take T V from J. 



14. From f take |. 

15. From V take f • 

16. From V take T V- 

17. From 1 subtract f. .4ft*. }. 
[Reduce 1 to thirds; then proceed as before.] 

18. From 1 take f J. From 1 take &. 

19. From 4 subtract f. Am. 8}. 
[Take 1 of the 4 units, and reduce it 4 = 8 f Mm. 
to thirds. Then subtract the frao- | Sub. 
tioa. J from f leaves }. Ana. 3}. 8} Rem.] 

20. From 5 subtract f . [5 = 4?] Arts. 4$. 

21. From 17 subtract /j. .4n*. 16ft. 

22. Take ft from 8. Take ft from 3. Take f from 2. 

23. Subtract f from 5|. jin*. 5ft. 
[Take f from J, and annex the result to 5.] 

24. Subtract \ from 2}. From 2}. Take f from 6$. 

25. Subtract f from 6J. Jn*. 6^. 

26. Subtract 2} from 4f. j-tn*. Iff. 
[J is greater than \. Hence reduce both mixed num- 
bers to improper fractions. The sum then becomes, 
Subtract -V- from %&. ^ow proceed as before.] 

27. Subtract lft from 3ft. Ana. If. 

28. Subtract 20} from 24J. Am. 8f. 

29. Subtract ft& from 12. An*. 11^. 
80. Subtract J from If. Am. f. 
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81. Subtract 1$ from 9|. An*. 7 T V 

82. A grocer, having mixed 14£ pounds of tea with 26} 
pounds of a different kind, sold all the mixture but 11 potffigs. 
How much did he sell? 

88. If a person owning two forms, one of 70] acres, and 
the other of 120 T 3 g acres, sells 90 T 7 ^ acres, how much land has 
he remaining? Ans. 100} acres. 

84. How much paper has a printer left, if he had on hand 
27} reams, and has used 7} reams for one job, and 6J reams 
for another? An*. 13^ ff reams. 

Multiplication of Fractions* 

Fraction x "Whole Number. 

135.. To multiply any number of equal parts by 
2; we rtiay either take twice as many such parts, or 
make each part twice as great. That is, we may 
double the number of parts, or double their size. 

Example. — Multiply J by 2. 

Double the nwnfor of parts. Twice J is J. 

Or, double the size of the parts. A half is twice as great 
as a fourth. Hence, twice J is f . 

| may be reduced to j. The two answers agree. 

Now, in the first case, we multiplied the numerator by 2. 
In the second case, we divided the. denominator by 2. The 
latter mode is better, because it brings the fraction at once in 
its lowest terms. Hence the rule. 

130. Eule.— To multiply a fraction by a whole 
number ', divide its denominator by the whole num- 
ber 9 if this can be done without a remainder; if 
not, multiply its numerator. 

185. To multiply any number of equal parts by 2, what may we dot 
Illustrate these two methods, in multiplying f by 2. Which method is 
better?— 136. Give the rule for multiplying a fraction by a whole number. 
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ExAXPLifc— 1. Multiply T \ by 4. 

16 can be divided by 4. Divide it Answer, }. 

*. Multiply T ' f by 4. 

17 can not be divided by 4 without a remainder. 
Multiply the numerator. Answer, |f • 

137. Find the value of the following : — 



1. f x 7. Am. 4}. 

2. | x 2. 4n*. 1§. 
8. T \ x 4. <4jm. 2}. 

4. ^j x 6. Am. |. 

5. A x «. 

0. A x 6, 



8. ^xi ^im. tf» 

9. tJ ¥ x 12. Am'. 1. 

10. ^ x 12. Am. 1 T V 

11. tf x 8. 

12. VVi * 10. 



. MlXKT) NtJMBEB X "WHOLE NuMBEK. 

188. Rule.— To multiply a mixed number by a 
whole number, multiply the fractional part and the 
whole part of the mixed number separately, and add 
the products. 

Examflb^— Multiply 20ft by 5. 

Multiply the fraction : ^ x 5 = J = 1J 

Multiply the whole part : 20 x 5 = 100 
Add the products: - 10*£ Am. 

1. What will 10 clocks cost, at $5} each? Am. $52. 

2. There are 6 J yards in a rod; how many yards are 
there in 40 rods? Am. 220 yards. 

3. If 12 acres of land produce, on an average, 35J bushels 
of wheat each, what is the yield of the whole? 

4. A locomotive is moving at the rate of 25 j miles an 
hour j how far will it go in 3 hours? Am. 77| miles. 

b. What will 16 chairs cost, at $2| apiece ? 

"l % iii 1 ■ i i i i m ■ ■ ■ i i i i ■■ 

138. Give the rule for multiplying a mixed number by ft whet* number. 
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Wh6lig Ntjmbee x Fraction. 

189. Multiplying a number by a fraction is sim- 
ply taking such a part of it as is denoted by the 
fraction. 

Multiplying a number by } is taking | of it, or dividing 
ft by 8, as shown in § 112. Multiplying by $ is taking | 
twice, or dividing by the denominator g, and multiplying by 
the numerator 2, as shown in § 113. 

In such cases, it is beet to multiply first, as there may be 
a remainder on dividing. Hence the. rule. . 

140. Rule. — To multiply a whole number by a 
frcwtion, multiply it by the numerator qf the frac- 
tion, and divide by the denominator. 

Example.— Multiply 140 by f . 140 . , 

Multiply 140 by the numerator 2, and — z, 
divide the product by the denominator 3. v 3 )280 
Answer, 93J. 93J An*. 



1. Multiply 160 by f. 

2. Multiply 199 hy }. 
8. Multiply 200 by J. 



4. 5713x5. ^.4080}. 

5. 8296 xf An*. 6452}. 

6. 2644 x ||. Ann. 2403ft. 



, 7. A farmer owning 467 acres of land, sells f of it; how 
many acres does he sell? Ans. 850} acres. 

8. How many pounds in || of a ton of coat, a ton being 
2000 pounds? Ans. 1468$ pounds; 

9. How many pounds in f of a barrel of flour, there being 
196 pounds in a barrel? 

- 10. If a hogshead holds 68 gallons, and £ of its contents 
has leaked out, how much remains? .in*. 57 gallons. 

ISO. To what 10 moltiptytoff * BtOnber by a fraction equivalent? To 
-what, lor inttanoe, Iff tnnltlplying by } equivalent t By f f— 140. Give tha 
rifla fcnaulUplyinf awbofr number by a fraction. 
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Whole Number x Mixed Number. 

14L Rule. — To multiply a whole number by a 

% mixed number, multiply it first by the fractional 

part of the mixed number, then by the whole part, 

and add the products. 

317 
Example,— Multiply 317 by 6f . 6f 

Multiply 817 by f: 211$ 

Multiply 817 by 6: 1902 

Add the products: 2118$ Ans. 

• 1. Multiply 2463 by 7J. ^ Ant. 18472f 

2. Multiply 5698 by 6J. Ant. 87606$. 

8. Multiply 1275 by 89 &. Ans. 50065. 

4. Multiply .5416 by 85 f V Ans. 461172|. 

5. Multiply 8570 by 73$, Ant. 627752$. 

6. Multiply 9087 by 20ff. Ant. 190000$?. 

7. Multiply 2689 by 62/5. Ant. 164633. 

8. Multiply 4471 by 49^. ^ Ant. 220920. 

9. Multiply 6381 by 56$. - Anti 860172. 

Fraction x Fraction. 

142. Multiplying by a fraction, we have seen, is 
equivalent to taking such a part as is denoted by 
the fraction. Multiplying $ by $ is equivalent to 
taking $ of |. 

143. A fraction of a fraction, such as $ of $, is 
called a Compound Fraction. ,. 

The same process is used in multiplying fractions 
and in reducing compound fractions to simple ones. 

141. Give the rule for multiplying a whole number by a mixed number. 
^142. To what Is multiplying by a fraction equivalent!— 148. What li a frac- 
tion of a fraction called ? In what two.operaUona ii the aame process used ? 
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\ 



144. Multiply * by f 

These fractions indicate division. The numerators are 
the dividends. The denominators are the divisors. Multiply 
the numerators together to find the total dividend, and the 
denominators to find the total divisor. 
Then set the former . product over the \ x } = \ Am. 
latter, in the form of a fraction. 

.1. Multiply | by J. Am. f {. 

2.- Multiply £, J, and } together. Am. tJ*. 

3. Multiply §, $, and ^ together. Am. f} h . 

4. Multiply f, $, }, and J together. Am. yfj. 

5. Reduce § of J of J to a simple fraction. Am. ^,V 

145. Cancelling. — When the same number ap- 
pears as a numerator and a denominator, draw a 
line through it, and omit it in multiplying. This 
is called Cancelling. 

Ex. — Reduce J of f of J of % to a simple fraction. 

|of§of|of| = ^/a. 

„ Cancel 3 and 3, 5 and 5. Then multiply the remaining 
numerators and denominators. Observe that 9 and 9 are not 
cancelled, because they are both denominators. 

1. Multiply $ by ?. * Am. f 

2. Multiply $, £, and $ together. Am. j. 

3. Multiply J, fV, Y> ^^ } together. . Am. f. 

4. Reduce J of § of & to a simple fraction. Am. £$. 

5. Reduce J of fV of $ to a simple fraction. Am. ££. 

6. Reduce £ of $ of V- to a simple fraction. 

7. Reduce ' of § of J of J- to a simple fraction. 

144. In multiplying } by |, enow how we proceed, and why.— 145. When 
the same Dumber appears as a numerator and a denominator, what do we 
dof "What is this called f Give -an example. 
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148, Equal factors in a numerator and a denomi- 
nator may also be cancelled. 

Ex.— Redtffce $ of $ of 35 to a simple fraction. 
Throw the whole number 85 into a fractional form. 

2 of | of $ = ^ = 6|^~. 

3 

Cancel 8 (that is, divide by 8) in the first denominator 
and second numerator. Cancel 7 (that is, divide by 7) in the 
second denominator and third numerator. Then multiply 
the remaining factors. 

1. Multiply f , t» and j together. 

2. Multiply }, $, and H together. 
- 8. Multiply j, f , J, and ? together. 

4. Reduce T 8 , of j of V of J. 

147. Cancelling is dividing. 

"When* therefore, a numerator 

or denominator disappears by cancelling, 1 {not 0) 

is left in its place. 

148* Cancelling is dividing. Hence, by cancelling before 
we multiply, we save the trouble of dividing after we multi- 
ply, to reduce the result to its lowest terms. 

149. General Eule. — 1. To multiply one frac- 
tion Try (mother j or to reduce a compound fraction, 
first cancel factors common to any numerator and 
denominator; then multiply the numerators to- 
gether for a new numerator, and the denominators 
for a new denominator. . 

146. Iq what other way may we cancel f Give an example— 147. When 
we cancel, what operation do we perform f When a numerator or denomi- 
nator disappear* by cancelling, what is left?— 148. What trouble do we 
avoid, by cancelling before we multiply T— 149. Give the general rule for the 
multiplication of fraction* 





Ant. ?J, 




Ant. 4. 




. -4m. H- 




Ant. $§. 




-{-i 
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2. Whole numbers occurring in a compound frac- 
tion must first be reduced to a fractional form, and 
mixed numbers to improper fractions. 

EXAMPLES FOB THE SLATE. 

1. Multiply together ft, $, 14, and ff. r Ana. 8f" r . 

2. Multiply together §, J, J, and 15. Ana. 1. 
8. Multiply together $, ^ $, and }. ^4n#. T $„. 
4. Find the product of fc ^, and 8j£. -4n*. f 6 . 
0. Find the product of ^V, -ft, 3£, and rV -*«*• AV 
6. Reduce $ of \ of | of If. An*. 1}. 
ft Reduce \ of J of J of f. <4n«. ,-},. 
8. Reduce $>of £ of } of 9. -<£n«. 1}. 
&. Reduce tY of J of £ of 4}. . Ana. \%. 

10. Reduce f of J of f? of 12. Ana. ?fo 

Mixed Kumbsb x Mixed Number. 

160. Bulb. — To multiply two or more mixed 
numbers together, reduceihem to improper fractions, 
a/nd proceed as in multiplication effractions. 

Example.— Multiply 4J, 5 T V, and 1} together. 
Reduce the mixed numbers to improper fractions. Then, 
cancelling, we get V> or 8o * b 

3 W 2 2 

Find the value of the followidg : — 



1. 26} x 8£. 


Ana. 93}. 


4. 8?x4|xl}. Am. 171 


2. rtxij. • 


-4n*. 13}. 


5. 11 J x 1 J x 1 ft. Ana. 24ft. 


8. I?x9}. 


<4n*. 13 f. 


6. 2Jx8}x5f. Ana.Uft. 



150. Kedte the role for nnfltiptytog two or more mixed numbers together. 



s 
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SUMS FOB THE SLATE. 

•1. A merchant owning J of a ship, sold j\ of his share. 
What part of the ship did he sell ? Ant. \\. 

2. What will 15} yards of velvet cost, at 4} dollars a 
yard? Ans. $67£f. 

8. A person having 423} acres of land, left § of it to his 
son. What was the son's share? Ana. 254 acres. 

4. A farmer has three wheat fields, of 4£ acres each. 
Their average yield is 33f bushels to the acre. What is the 
yield of the whole ? Ans. 425} ho. 

5. General Putnam lived to be 72 years old. Patrick 
Henry attained 3 of that age ; how old was he at the time of 
his death ? 

6» How much flour must be laid in for a garrison of 855 
men, to allow each man 56 J pounds? 

7. The British Honse of Commons contains 654 members. 
$33 °f this number are from England and Wales ; how many 
does that make? Am. 496 members. 

8. How many yards are there in a bale of linen, contain- 
ing 56 pieces, if there are 25} yacds in each piece ? 

9. If a clock ticks sixty times in a minute, how many 
times will it tick in 15 J hours, there being sixty minutes in 
an hour? Ans. 56160 times. 

10. If 680 persons subscribe for a work in three volumes, 
costing half a guinea a volume, what is the whole amount 
of the subscription ? 

11. A owns | of a factory. He sells half his share to B, 
who in turn sells | of his share to 0. What part of the fac- 
tory belongs to O? Ans. &. 

12. What will be the cost of three boxes of oranges, allow- 
ing 96 oranges to the box, at 1J cents apiece? 

13. Multiply 5?, 5}, and r V together. Ans. 1 J. 
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Division of Fractions. 

Fraction -s- "Whole Number. 

151, To divide any number of equal parts by 2, 
we may either take half as- many such parts, or 
make each part half as great. 

Example. — Divide £ by 2. 

Take half the number of parts. Half of £ is f. 

Or, make each part half as great. A tenth is half as great 
as a fifth. Hence half of f is r V % 

T \ can be reduced to §. The two answers agree. 

Now, in the first case, we divided the numerator by 2. 
In the second case, we multiplied the denominator by 2. 
The former mode is better, because it brings the fraction at 
once in its lowest terms. Hence the following rule. 

152. Kitle.— 1. To divide a fraction by a whole 
number, divide its numerator by the whole number, 
if this can be done without a remainder; if not, 
ywdtiply its denominator. 

2. To divide a mixed number by a whole number, 
reduce the mixed number to cm improper fraction; 
then proceed as above. 

Examples. — 1. Divide T 5 T by 0. 

If the numerator 5 contained 6 exactly, we Bhould divide 

it by 6. As it does not, we multiply - s a 

the denominator. "*• ~" ™ Af * m 

2. Divide 2\ by 6. 

Reduce 2$ to an improper frac- . , 84 . a , 

tion, Y- As the numerator 18 con- ~ T ~' "*" * An ** 
tains 6 exactly, divide it by 6. 

15L To divide any number of equal parts by 2, what may we do f Illus- 
trate these two methods, in dividing f by 2. Which method is better I— 162. 
Give the rule for dividing a fraction by a whole number. 
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FRACTIONS. 


163. Find the value of the following : — 


1. tt + 7. 


-4 11*. ff. 

■ 


8. | -4- 9. 


8. T %\ + 9. 




9. A + n - 


S. Hi + U- 




10. A + fi- 


4. ?\ •*■ 10. 


-4m. |. 


ll. 1$ -I- 18. 


5. 2} + 4. 




12. 2} -*• 8. 


6. 8} -t- 6. 




18. 5 J h- 28. 


7. ei -«- ir. 




14. 5f -«- 40. 



-4tw. A* 



,4**. | j. 



Fraction -~ Fraction. 

1 

154. Divide f by f . 

That is, find how many times % is contained in J. \ is 
contained in 1, 7 times. Hence, in J it is contained { of 7 
times, or V- times. . 

Bat f is twice as great as }, and Jience is contained .only 
half as many times. \ of V is fj. Answer, fj, or 2 T V- 

Now, what have we done to the dividend $, to produce 
f J ? We have multiplied its numerator by the denominator 
of the divisor $ , and multiplied its denominator hy the nume- 
rator of the divisor. Or, in other words, 
we have inverted the divisor, and then mul- f X \ = f ± 
tiplied the fractions. Hence the rule. 

155. Bulb. — 1. To divide one fraction by another, 
multiply the dividend by the divisor inverted. 

2. Whole and mixed numbers must first be re- 
duced to improper fractions. 

Example.— Divide 4J by 2J, 

Beduce the mixed numbers: , ¥•*"•! 
Invert the divisor; cancel fl ? L. ? _ 

equal factors; multiply. 5 X / — 5 "" *T <Ark 



154. Divide | by f . Wbat have we done to the dividend f , to produce 
this result f — 165. Give the rule for dividing one fraction by another. 
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EXAMPLES FOB THE SLATE. 



156. Find the value of the following : — 

1. | n- f . Arts, i . 

2. A-*- 5 V Ans. $. 
8. i -*• T V Ana. 6. 
4. 6 -i- J. 4n*. 8. 



6. 9 + J. 
6. j-i-4. 



7. 4* + 3J. An*. 1J.' 

8. fry -*-£!• ^n*. 15. 



9. 9 T V -*- 1?. Ans. 6 T V 
10. |J -*- 2f. ^n*. ||. 



11. 6J -i- f 

12. H ■*" 3 *- 



13. How many clocks, at $5£ apiece, can be bonght for 
•$21 J? 4ft*. 4 clocks. 

14. If it takes 6| yards of lace to trim one dress, how 
many dresses will 60 yards trim ? An*. 9 dresses. 

15. A flock of sheep yield 104} pounds of wool. How 
many sheep are there, if they average 3$ pounds of wool 
each? _ An*. 27 sheep. 

16. If a locomotive goes 156J miles in 5| hours, what is 
its rate per hour? Ans. 27fi miles. 

17. If a cow is allowed J of a bushel of turnips a day, 
how long will half a bushel last her ? 

18. Divide 8 T 3 ¥ by 2|. * Ans. 3f. 

Miscellaneous, Questions on Fractions. — What operation does, 
a fraction indicate ? What part of the fraction corresponds with the 
divisor? What corresponds with the dividend? What corresponds, 
with the quotient? -kn*.. The value of the fraction. Which is 
greater, $ or \t When we increase the denominator of a fraction, 
do we increase or dimmish its value? Which is greater, + or \ ? 
When we increase the numerator of a fraction, do we increase or 
diminish its value? What kind of a fraction is t? What is its 
value ? Is the value of a proper fraction greater or less than 1 ? 
Does multiplying a number by i increase or diminish it? Does 
dividing a number by i increase or diminish it? When we take 
i of a number, do we multiply or divide by J? To what is can- 
celling equivalent ? When can we cancel ? 
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MIB01LLJ.HKOU8 IZAMPLIB. 

1. Find the ram, then the difference, then the product, of 
} and T V Divide \ by T V 

2. If a boy's wages are $4J a week, what win they 
amount to in 52 weeks? Am. $221. 

3. Allowing 240 pins to a paper, how many pins are there 
in & of a paper? 

m 4. Three boys agreed to share their earnings for one week 
equally. The first earned $5$; the second, $4J; the third, 
$3. What was the share of each ? Am. $4j¥f. 

6. A planter who has 56 hogsheads of sugar, sells J of 
them to one merchant, and \ to another. How many hogs- 
heads has he left? Am. 21 hogsheads. 

6. If a man has to make a journey of I75 r ' ¥ miles, how 
far will he have to go when he has travelled 48 J miles? 

Am. 126£ miles. 

7. How many quarter-dollars are there in $1250 ? 

8. A person owning 200 acres of land, leaves £ of it to 
his wife, and she divides her portion equally among her 5 
sons. What fraction of the whole does each son get, and 
how many acres? Am. t V, 20 acres. 

9. If a merchant sells three dresses, of 10| yards each, 
from a piece of calico containing 40 yards, how many yards 
will he have left ? Am. 7$ yards. 

10. If a farm of 14 Si acres is sold for $25751, what is the 
price per acre? Am. $17}$f 

11. Three partners buy some silks for $12501, and sell 
them for $1325}. What profit has each ? Am. $25}. 

12. A tailor sold a coat for $20£. If the materials cost 
him $9 J, and he paid $8} for making it, what was his profit? 

Am. $2||. 



FEDERAL MONET. 95 



FEDERAL MONEY. 

157. Different countries have different currencies, 
or kinds of money. The currency of the United 
States is -called Federal Honey. 

Table of Federal Money. 

10 mills (m.) make 1 cent, . . . c, ct. 
10 cents, 1 dime, . . d/ 

10 dimes, 1 dollar, . . $ 

10 dollars, 1 eagle, . . E. 

158. All the denominations in this Table, except 
mills, are represented by coins. For convenience, 
other coins also have been issued. The coins of the 
United States are as follows : — 

« 

Gold. Double eagle, worth 






Eagle, 


C( 


$10. 




Half-eagle, 


cc 


$ 5. 




Three-dollar piece, 


cc 


$ 8. 




Quarter-eagle, 


u 


$21. 


9 


Dollar, 


M 


$ 1. 


SlLVEB. 


Dollar, 


U 


$ 1. 




Half-dollar, 


a 


50 c. 




Quarter-dollar, 


u 


25 c. 




Dime, 


Ci 


10c. 




Half-dime, 


a 


5a 




Three-cent piece, . 


u 


3o. 


COPPEB. 


Two-tfent piece, 


u 


2c. 




Gent, 


u 


la 



1ST. What 1b said of different countries? What la the currency of the 
United States called? Becjte the Table of federal money.— 153. What de- 
nomination of this table la not represented by a coin ? Name the gold coins, 
and their ralue. The sUrer coins. The copper coins. 
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» 

MENTAL KXKBOISBS. 

1. How many dollars are 5 doable eagles worth? 
Model. — 1 doable eagle is worth $20; and 5 are worth 

5 times $20, or $100. Answer, $100. 

2. How many dollars are 3 half-eagles worth? 4 quarter- 
eagles? 6 eagles? 2 doable eagles? 

8. How many cents in 2 half-dollars? In 4 quarter-dol- 
lars? In 7 dimes? In 8 half-dimes? 

4. How many dollars in an eagle and a half-eagle? In 
4 eagles and a half-eagle? 

5. How many cents in 11 three-cent pieces? In 12 dimes 
and a half-dime? 

6. How many eagles in 80 dollars? 

Model. — $10 make 1 eagle; in $80 there are as many 
eagles as 10 is contained times in 80, or 8. Ans., 8 eagles. 

7. How many dimes in 50 cents? In 6 half-dimes? 

8. How many dollars in 18 half-dollars? In 24 quarter- 
dollars? In 70 dimes? 

9. How many doable eagles in $60 ? In $100 ? 

Writing and Reading Federal Money • 

159. In writing and reading federal money, the 
only denominations used are dollars, cents, and 
mills. 

160. Dollars are denoted by this sign $, always 
placed before the number. They are separated 
from cents and mills by a point. The first two 
figures at the right of the point denote cents ; the 
third figure, mills. 

159. In -writing and reading federal money, what denominations alone 
are naedt 160. How are dollan denoted! Where are eenta and milli 
fonndt * 



wsrnxa and beading it. 87 

161." Kule. — To write federal money, set down 
the dollars with a point at the right Set the cents 
in the first two places at the right of the point, and 
the mitts in the third place. 

If the cents are expressed by one figure, fill the 
vacant place with a naught. If there are mills, but 
no cents, fill both vacant places with naughts. 

Ex. Six dollars, $6. 

Six dollars, fifty cents, \ $6,50 

Six dollars, fifty cents, one mill, $6,501 

Bix dollars, five cents, one mill, $6,051 

Six dollars, one mill, $6,001 

162. Write the following: let the points range 
in line. 

1. Nine dollars, seventy cents. 

2. Ninety dollars, five mills. 

3. One hundred and forty dollars, seven cents, 

4. Five dollars, seventy-five cents, seven mills, 

5. Thirteen dollars, three cents, three mills. 

6. Forty-one dollars, fourteen cents. 

153. Rule. — In federal money, read what is at 
the left of the point as dollars, the first two' figures 
at the right of the point as cents, and the third 
figure as mitts. 



164. Read the following : — 



$400,276 
$112,009 
$907,072 



$350.70 

$41.06 

$1011.004 



$54. 
$6000.606 
$789,001 



181. Recite the rv\» for writing federal money.-*168, Recite the role for 
reading federal money. 

I 
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Addition of Federal Hoaey* 

186. Add $72.65, 37| cents, $9, and $15,625. 

$72.25 Here we are required to find the sum of sev- 

.375 eral items in Federal Money. We mas* add 

9.00 things of the same kind. Therefore set dollars 

15.625 tinder dollars, cents under cents, &o., letting the 

£97 250 P omts *U ran S e ^ ^Q- Represent the half-cent 

' as 5 mills. Then add in the usual way, and set 

off dollars in the result by placing a point under the points 

in the items added. Answer, $97.25. 

166. Rule. — Write the several items, with their 
points tangmg in line. Add, and place a point in 
the result under the points in the items added. 

Note. — As there are no mills coined, less than 5 mills in 
a result are disregarded in business dealings, and 5 mills or 
more- are counted as an additional cent. 

SUMS FOB THE SLATE. 

Bead the following expressions: find their sum. 



(1) 


(2) 


(3) 


W 


$842.75 


$1269.454 


$827.00 


$27.50 


34.03 


73.401 


562.009 


4.516 


460.983 


1.011 


437.09 


.875 


908.625 


856.875 


591.90 


89.008 


876.009 


28.652 


875.63 


43.921 



5. Bought a box of raisins for $1.32, a bushel of apples 
for 88 cents, a cheese for $5.94, and a barrel of sugar for 
$27.62. What did the whole amount to? 

I ■ III! ,■.,-11 | .,,,.. . ■ ■! - 

105. Set down the given sum. How must we place dollars, cents, dec. f 
How do we represent the half-cent t How do we cut off dollars io the resnlt I 
—166. Give the rule for the addition of federal money. 
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6. A farmer receives $15.87 for a cow, $75 far a ; borse, 
$8.13^ for some potatoes, and $5.55 for some poultry. How 
much does he receive in all? 4#fc $99.05. 

7. Sold some velvet for $3.33, broadcloth for $18.75, silk 
for $12.50, muslin for $5.40, carpeting for $30.05, a shawl 
for $12.25. What is the amount of the bill? An*. $821.28. 

8. If a house cost $3487.75; repairs, $58.37; painting, 
$119.23; furniture, $1563.39; moving, $9; what was the 
whole cost? Am. $5232.74. 

9. A,lady gives 25 cents fop needles, $17.50 for a ^ress, 
$2.63 for trimmings, $1.50 for a cap, and 12 cent^fov thread. 
How much does she lay out? , • , Am, $22. 

10. A man lends $68 to one friend, $443.75 to another, 
and $19.05 to a third. How much does he lend in all? 

11. Add together sixty dollars ; five centSj six mills f sixty 
cents; six hundred and fifty dollars, five mills; four mills; 
fifty-nine cents. An& $711.2551 

12. There were taken up in a church collection, 16 oeete, 
3 three-cent pieces, 10 half-dimes, 8 dimes,. 4 quarter-dollars, 
8 half-dollars, and a two-dollar bill. What did th» whale 
Amount to? Am. $6.05. 

Subtraction of Federal Money. 

167, If a person owing $143 pays $27.37 r h$F 
much does he still owe ? 

$143.00 * We are here required to -find the difiereufce 
.27.37 between $143 and $27.37. Set the subtrahend 
a-| -t k ao uiider the minuend, filling the vacant places of 
* the latter with naughts. Place dollars under 

dollars, cents under cents, &c. Subtract in the usual way, 
and set off dollars in the remainder by placing' a point under 
the other points. Answer, $115.63. 
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168. Rule. — Write the subtrahend under the 
minuend, with their points ranging in line. Sub- 
tract, and place a point in the remainder under the 
other points. . „ 

BUMS FOB THE SLATS. 

a) fl> (3) w 

From $43.69 $101,467 $50,001 $64. 

Take 17.748 88.85 9.099 .625 

5. From forty-six dollars, two mills, subtract eighteen 
cents, nine mills. Ans. $45,818. 

6. From one hundred dollars, three cents, take seven 
dollars, seven mills. Ans. $93,023. 

7. A person, having bought goods to the amount of 
$65.76, gave the storekeeper a hundred-dollar bill. How 
much change must he receive? Ans. $84.24. 

8. If a merchant sells goods that cost him $151.35 for 
$99.99, does he gain or lose, and how much? 

9. Bought a cow for $37.25; paid on account $6.87. 
How much remains unpaid? 

10. Paid for a lot $947.25 ; for erecting a house, $2345.47; 
for furniture, $1159. I sold the whole for $4500. Did I gain 
or lose, and how much? Ans. Gained $48.28. 

11. A man worth $10000 gave away $956.38, and lost 
$1127.82. What was he then worth ? Ans. $7915.80. 

12. If a lady gives 12 cents for ink, 63 cents for pens, 
$13.30 for books, and $1.87 cents for paper, 'how much 
change must she get for a twenty-dollar bill ? Ans. $4.08. 

13. Bought $75 worth of hay, and $25.25 worth of corn; 
paid $49.88. How much is still due ? Ans. $50.87. 

14. From fifty dollars, take fifty cents, five mills. 

' 108. Give the rule for the lubtraotlon of federal money. 
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Multiplication of Federal Money. 

169. What do 15 cows cost, at $16,345 each ? 

$16,345 If A cow costs $16,845, 15 cows cost 15 

15 times $16,845. Find the product, and point off 

01705 from the right three figures for cents and mills, 

16345 because there are three figures representing 

cents and mills in the multiplicand. Answer, 



$245,175 $245,175. 

170. Rule. — Multiply in the usual way ; point 
off 'from ike right of the product^ for cents and 
mills, as many figure* as represent cents and mills 
in the multiplicand. 

SUMS FOB THE SLATE. 

(1) (2) (8) (4) 

Multiply $64,275 $15.89 $3f.59 - $293,872 
By J3» 12 13 56 

5. What will 42 calves cost, at $3.75 apiece? 

6. At 37i cents apiece, what will 75 geese cost? 

7. What will 890 cords of wood cost, at $3.78 a cord? 

8. What will be the cost of 14J yards of black silk, at 
$1.20 a yard? Ans. $17.40. 

9. If a boy's wages are $4.75 a week, how much will he 
earn in a year, or 52 weeks? * Ans. $247. 

10. If a clerk earns $8 a week, and spends $4.75 a week, 
how much will he lay up in a year? Am. $169. 

11. What will it cost six persons to board for a year, at 
the rate of $5 apiece each week? . Ans. $1560. 

"- 1 1 1 — r-— ■ 11 ■■ i- ■ 1 - ■ ■■ .^— ^— i^^^^^^— ^^— 

109. Go through the several stepa in the example.— 170. Recite the rule 
for the multiplication of federal money. 



102 FEDERAL MONET. 

Mviston of Federal Money. 

0' 

17L If 4 piano-fortes cost $1501, how much do 
they cost apieqe ? 

4) $1501 If 4 pianos cost $1501, one piano will cost 

Sq*Ti one fourth of $1501. Dividing, we find the 
^' * quotient to be $3751. - 
If cents and mills are required in Qie 4) $1501.00 
answer, in stead of the fraction of a dollar, <JW> 9* 

annex ciphers and continue the division. v * 

Point off in the product, for cents and mills, as many figures 
as. represent cents and mills in the dividend. Ans. t $375.25. 
25 cents make a quarter of a dollar. The answers agree. 

172. Rule. — Divide in the usual way/ point off 
from the right ofths guotietit,for cents and mitts, 
as many figures as represent cents and mills in ike 
dividend. 





SUMS FOB THE SLATE. 




a> 


(*> (3) 


(4) 


8) $43,816 


9) $47.88 . 4) $106 


7) $82.53 



$5,477 $ $ $11.79 

5. Divide $12.48 equally among 12 persons. 

6. If 36 hats cost $88.92, how much is that apiece? 

7. If a farmer sells 240 bushels of oats for $132.48, how 
much does he get a bushel? An*. $.552. 

8. Una T J j of $424,632. Ans. $4,083. 

9. iTour partners bought some land for $1150. They sold 
it for $940 cash and $500 worth of grain. How much did 
each make by the bargain? Am. $72.60. 

171. Divide |150l by 4 in both the ways shown above, —172. Recite the 
rale for the division of federal money. 
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MISCELLANEOUS SUMS IN FEDERAL MONEY. 

1. If a person spends $410.28 in a year, how much is that 
a week, allowing 52 weeks to a year? Am. $7.89. 

2. A man buys 4 barrels of flour, at $5.95 a barrel ; 18 
chickens, at 29 cents each ; and 56 pounds of butter, at 27} 
cents a pound. What does the whole cost? Am. $44.42. 

Find the cost of each item ; then add the three amounts. 

8. Bought 3 pair of gloves, at $.75 a pair ; 12 yards of 
lace, at $1.38 a yard ; 10 yards of sheeting, at 45 cents a yard. 
What is the cost of the whole? Ana. $23.81. 

4. A lady buys 2 turkeys at $1.25 each, and 5 bushels of 
potatoes at 94 cents a bushel. How much change will she 
receive for a $20 bill ? An*. $12.80. 

5. A man pays for some land $400 cash and $192.80 in 
produce. If there were 57 acres, how much does the land 
cost him per acre? Am. $10.40. 

6. If a boy buys 12 knives for $7.50, and sells them at 75 
cents apiece, how much does he make on each? Am. $.125. 

Find the cost of 1 knife, and subtract it from the selling price. 

' 7. Divide $2117.71 equally among 85 families, and find 
the share of each. Am. $60,506. 

8. Four persons contribute $8000 for a speculation. The 
first puts in $99.05; the second, $2460.80; the third, $986. 
What does the fourth put in ? Am. $4464.65. 

9. If 184 pounds of coffee are sold for $52.44, what is the 
rate per pound? Am. $.285. 

10. A father who has $2450 in stock, a house valued at 
$4750, and bonds to the amount of $15040, divides the whole 
equally among his two sons and three daughters. What is 
the share of each? Am.$44AS. 

• 11. If 40 acres of meadow land are worth $1260, what 
is | of the tract worth? Am. $840. 
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REDUCTION. 

173. How many cents in five dollars ? % 

In 1 dollar there are 100 cents, and in 5 dollars 5 times 
100 cents, or 600 cents. Answer, 600 cents. 

We have here changed the denomination from dollars to 
cents, without changing the value. This process is called 
Seduction. We have reduced dollars to cents. 

174. Reduction is the process of changing the 
denomination of a number without changing its 
value. 

175. There are two kinds of Seduction : — 

1. Seduction Descending, in which we change a 
higher denomination to a lower, as dollars to cents. 
Here we must multiply. 

2. Seduction Ascending, in which we change a 
lower denomination to a higher, as cents to dollars. 
Here we must divide. 

Reduction Descending* 

176. Seduce $27 to mills. 

..,_ 100 cents make $1; in $27, therefore, 

i/wv there are 100 times 27 cents, or (annexing 

1W two naughts) 2700 cents. 

2700 c. There are 10 mills in 1 cent ; in 2700 

10 cents, therefore, there are 10 times 2700 

27000 m. null*) or (annexing one naught) 27000 mills. 

Answer, 27000 mills. 

173. Solve the example given. What have we done in this ram t— 174. 
What la Reduction f— 175. How many kinds of reduction are there f What 
do we do in Redaction Descending! What operation must we perform! 
What do we do in Redaction Ascending f What operation most we per- 
form I — 170, Reduce $27 to mills, explaining the steps. 
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177. Heduce $27,465 to mills. 

Reduce $27 to cents : $27 x 100 = 2700 c. 

Add in 46 cents: 2700 +46 = 2746 c. 

Reduce 2746 cents to mills : 2746 x 10 = 27460 m. 

Add in 5 mills : - 27460+5 = 27465 m. Am. 

Compare this result with $27,465, the amount to be re- 
duced. It is the same, with the dollar mark and point 
omitted. 

178. General Rule fob Reduction Descending. 
—Multiply the highest given denomination by the 
number that it takes of the neost lower to make one 
of this higher ■, and add in the number belonging to 
such lower denomination, if any be given. 

Go on thus with each denomination in tv/rn, till 
the one required is reached. 

179. Federal Money. — In federal money, the 
above rule is applied as follows. See the examples 
in §176, 177. 

1. To reduce dollars to mills, annex three naughts / 
to reduce dollars to cents, two; to reduce cents to 
mills, one. 

2. To reduce dollars and cents to cents, or dollars, 
cents, and mills, to mills, simply remove the dollar 
mark and the point. 

180. Reduce the following: — 



1. $624 to cents. 

2. $125 to mills. 
8. $.485 to mills. 



4. $460.-63 to mills. 

5. $29,172 to mills. 

6. $50000 to mills. 



177. Reduce $27,466 to mills, explaining the steps. How does the result 
compare with the original amount I— 178. Recite- the general role for reduc- 
tion descending.— 179, Give the rules for the reduction of federal money. 
5* 
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7. Beduee 5 eagles to nuHs. Am*. 60000 m. 

a How numy easts kt 28 eagles! An*. 28000 e. 

9. How rasnj mflls In 15 double eagles f 

10. How man j half-dimes in 73 eagles! 

11. Beduee $450.59 to mills. 

12. How many dimes are $6ty worth! 

13. A ladj gets a half-eagle changed to dimes. How 
many dimes should she receive! An*. 50 <L 

14. If a hoy gets a $10 bill changed to baitdimes, how 
many should he receive? An*. 200 half-dimes. 



18L Reduce 27465 mills to dollars. 

10 mills make 1 cent; therefore in 27465 mills there are 
as many cents as 10 is contained times in 27465. Dividing 
1avo ^« k by 10 (cutting off one figure), we get 

W )Zt*toZ> m- 2746 cents, and 5 mills over. 

100)2746 c, 5m. 100 eents make 1 dollar; there- 

in* £27 465 ^ ore m ^^ cents there are as many 

dollars as 100 is contained times m 
2746. Dividing by 100 (cutting off two figures), we get $27, 
and 46 cents over. Answer, $27, 46 cents, 5 mills; or, 
$27,465. 

Compare this result with 27465 milk, the amount to be 
reduced. We have simply pointed off three figures from the 
right, and inserted the dollar mark. 

182. In § 177 we reduced $27,465, and obtained 
27465 mills. In §181 we reduced 27465 mills, 
and obtained $27,465. Thus it will be seen that 
Reduction Descending and Reduction Ascending 
prove each other. 

181. 'Reduce 27465 mi Da to dollars, explaining the steps. How does the 
result compare with the amount given to he reduced t— 182. By comparing 
the sums in f 177 and 181, what do we find? 
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188. General Rule fob Reduction Ascending. 
— Divide the given denomination by the number 
that it takes of it to make one qfthe next higher. 
Divide the quotient in the same way, and go on 
* thus till the Required denomination is reached. 
The last quotient and the different remainders form 
the answer. 

184. Federal Money. — In federal money, the 
above rule is applied as follows: — 

To reduce mills to dollars, point off three figures 
from the right; to reduce cents to dollars, two; to 
red/ace mills to cents, one. 

SUMS FOB THS SLA-TB. 

1. Reduce 4790 mills to cents. Ans. 479 c. 

2. Reduce 59195 mills to dollars. 

3. Reduce 461063 cents to dollars. 

4. How many dollars in 70000 mills? 

5. How many dollars in 85310 cents? 

6. How many eagles are 50 gold dollars worth? 

7. Reduce 2500 dimes to eagles. 

8. How many dimes are equal to 600 mills? 

9. Reduce 46000' cents to double-eagles. 

10. Reduce 4676 mills to cents. 

11. How many half-eagles in 1500 cents? 

12. How many dollars in 200 half-dimes? 

13. How many double eagles in 1200 half-dimes? 

14. Reduce 1623487 cents to dollars. 

15. How many mills in 5 three-dollar pieces? 

16. How many cents in 4 quarter-eagles? 

188. Recite the general rale for redaction ascending.— 184. Give the rule 
for the reduction of federal money. 
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COMPOUND NUMBERS. 

185. A Compound Number is one consisting of 
different denominations: as, 3 dollars, 14 cents; 
5 feet, 10 inches. 

186. To show the relations that different denomi- 
nations bear to each other, Tables are constructed. 
They must be learned perfectly. 

English or Sterling Money. 

187. The currency of Great Britain is called 
English or Sterling Honey. 

Table. 

4 farthings (far., qr.), 1 penny, . . d. 
12 pence, 1 shilling, . s. 

20 shillings, 1 pounoT . . £. 

21 shillings, 1 guinea, . . guin. 

188. The pound mark always precedes the number; as, £2. 
Farthings are sometimes written as the fraction of a penny; 
2d 3 far., or 2£d. ; 3d 2 far., or 8Jd. 

The pound is simply a denomination. A gold coin called 
the Sovereign represents it. The Sovereign is worth $4.84. 
The English penny is worth about 2 of our cents. 

Guineas, originally made of gold brought from Guinea, are 
no longer coined. 

The Crown is a silver coin, worth 5 shillings. 

> ■■■ ■■ 

185. What is a Compound Number t— 187. What is the currency of Great 
Britain called t Recite the Table of Sterling Money.— 188. How must the 
pound mark stand f How are farthings sometimes written t What repre- 
sents the pound t What is the sovereign worth t The penny f What is 
sai4of guineas f What is the crown worth t 



STERLING MONET. 109 

BUMS FOB THE SLATE.. 

189. Recite the rules for Reduction, § 178, 183. 

1. In £7 5s. 1 far. bow many farthings? 

Multiply $© £T by 20, to reduce . 

them to shillings, because 20 shillings *£ 5s# 1 far- 

make a pound. Add in the 5 shillings. — — 

Multiply 145s., thus obtained, by 12, * J£ B# , 
to reduce them to pence, because 12 — — , 
pence make a shilling. There are no ir4 ° d - 
pence in the given number to add in. 

Multiply the 1740d., thus obtained, 6961 far " AnM * 

by 4, to reduce them to farthings, because 4 farthings make 
a penny. Add in the 1 farthing. Answer, 6961 far. 

2. Reduce 15383 far. to pounds, shillings, &c. 

4") 15383 far Divide by 4, to reduce to pence. 

12)i85 8 for. A myi t th *.,r tient ' 8846<L ' b7 12 ' *° 

- • reduce it to shillings. 

2|0)32|0 5d. - Diyide the quotient, 320s., by 20, 4o 

^16 reduce it to pounds. The quotient and 

Ana. £16 6}d. remainders form the answer. Always 
mark the denominations throughout, as in these examples. 

3. Reduce £75 to pence. Ana. 18000d. 

4. Reduce 19s. 6d. to pence. Ana. 284d. 

5. Reduce 15s. 8d. 2 far. to farthings. Ana. 734 far. 

6. Reduce 8670d. to pounds, &c. Ana. £36 2s. 6<L 

7. Reduce 16255s. to pounds. Ana. £812 15s. 

8. Reduce 24681 far. to guineas, &c. Ana. 24guin.,&c. 

9. Reduce £3 14s. 7£d. to farthings. Ana. 3582 far. 

10. Reduce 1920 far. to pounds, &c. 

11. Reduce 8 guin. 10s. 6d. to farthings. 

12. Reduce 16s. lOJd. to farthings. 

13. Reduce 1080 farthings to pounds, &c. 

14. Reduce 8628 pence to pounds, &c. 
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190. Tray Weight is used in weighing gok^sflver, 
precious stones, and liquors; also in philosophical 



24 grains (gr.) make 1 pennyweight, pwt. 
20 pennyweights, 1 ounce, . • . • oz. 
12 ounces, 1 pound, ... lb. 

BUMS FOE Til SLATS. 

1. Bednee 48494 gr. to potmds, Ac. <4m.8lh.5ax. 14gr- 

DMe by*; thmby», thai by IX 

2. In 4 lb. 6 oz. 13 pwt. how many grains! Amm. 26232. 

Multiply 41b. by 12; add in 6L Multiply Che reaaJtby»; add is 
IX Multiply tide raaU by*. Mill Hir itrMMlmtlnm t1iTnnj> 



8. In 1001b. 1 gr. bow many grains! Amm. 576001 gr. 

4. Bednee 8976 pwt. to pounds. Amm. 87 lb. 4oz, 16 pwt. 

5. Bednee 9oz. 5 pwt. 20 gr. to grains. Amm. 4460 gr. 

6. How many pounds, &c^ in 1180 oz.! 

7. Reduce 16 lb. 10 oz. to pennyweights. 

8. Bednee 5 lb. 5 pwt. to pennyweights. 

, 9. Bednee 12Ib.loz.9pwt to grains. Ans. 69816 gr. 

10. If a miner digs 20 pwt. of gold one day, and 37 the 
next, how many ounces will he have! Amm. 2 oz. 17 pwt. 

11. How many pounds in two bars of silver, one of which 
weighs 240 pwt*, and the other 360 pwt.? 

12. How many pennyweights in 4 rubies, weighing 8 gr., 
10gr., 12gr., and24gr.? An*. 2 pwt 6gr. 

18. A lady has 36 tablespoons weighing 34 pwt each, and 
24 teaspoons weighing 19 pwt each. How many pounds do 
all her spoons weigh? An*. 71b. 
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t 

Apothecaries Weight. 

191. Apothecaries* Weight is used by apothecaries 
in mixing medicines. They buy and sell their 
drugs, in quantities, by Avoirdupois Weight, given 
on the next page. 

Table. 

20 grains (gr.) make 1 scruple, sc. or 3. 

3 scruples, 1 dram, . . dr. or 3 . 

8 drams, 1 ounce, . . oz. or § . 

12 ounces, 1 pound, . . lb. or lb. 

192. The ounce and pound of Apothecaries' 
Weight are the same as in Troy Weight. 

MENTAL EXEBOISES. 

1. How many ounces in 7J pounds of senna ? 

2. Reduce 1 ounce to grains. 
8. Reduce 9J ounces to drams, 

4. Which is greater, 15 3 Or H§? 

5. How many grains in 2 3 of magnesia? 

6. How many scruples in 9J drams? 

7. How many doses of 12 grains each in 1 3 of musk? 

8. How many powders of ten grains each can a druggist 
make out of 23 of calomel? 

9. Divide a dram of jalap into six powders; how many 
grains will there he in each? 

10. If a druggist sells four customers 6 oz. of blue vitriol 
each, out of a fiva-pound package, how many pounds has he 
left? 

11. How many grains m the following mixture: nitrate 
of silver, 5 gr. ; opium, £ 3 ; camphor, 13? 
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Avoirdupois Weight* 

193. Avdirdupois Weight is that in common use. 
By it are weighed all articles hot named under 
Troy and Apothecaries' Weight ; such as groceries, 
meat, coal, cotton, aild all the metals except gold 
and silver. 

Table. 

16 drams (dr.) make 1 ounce, oz. 

16 ounces, 1 pound, lb. 

25 pounds, 1 quarter, qr. 

4 quarters, . 1 hundred-weight, cwt. 
20 hundred-weight, 1 ton, T. 

194. The ounce of Avoirdupois Weight is less 
than the Troy ounce, but its pound is greater than 
the Troy pound. 

195. It was formerly customary to allow 112 pounds to 
the hundred-weight, and 28 pounds to the quarter. But this 
is now seldom done, except in the case of coal, iron, and 
plaster bought in large quantities, and English goods passing 
through the Custom House. 

Twenty hundred-weight of 112 pounds make a ton of 
2240 pounds, which is distinguished as a Long Ton. 

Miscellaneous Questions. — In what denominations do British 
merchants keep their accounts? How much is a half-crown worth? 
What weight is used in weighing emeralds? In weighing hay? 
Coins? Cotton? In weighing drugs for a physician's prescription? 
Recite the Table used in philosophical experiments. Recite the Table 
used in weighing cheese. Recite the Table used in mixing drugs. 
Which is greater, the Troy pound or Apothecaries' pound? The 
Troy ounce or Avoirdupois ounce? The Apothecaries' pound or 
Avoirdupois pound? How many pounds were formerly allowed to 
the hundred-weight? In what alone is this now done? What is a 
Long Ton? 
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SUMS FOB THE SLJLTB. 

1. In 873450 drams, Avoirdupois Weight, how many tons, 
&c. ? Ans. 1 T. 14 cwt 11 lb. 14 oz. 10 dr. 

Does this sum fall under Redaction Descending or Reduction Ascend- 
ing! Repeat the rule for Redaction Ascending. Name the numbers in 
order, by which we have to divide. In all sums in Reduction, be careful to 
mark the denominations throughout. 

Prove this sum by reducing your answer to drams. If the result agrees 
with the number of drams given above, your work is right. 

2. Reduce 5cwt. 211b. 4oz. to ounces. Ans. 8340 oz. 

Which kind of Reduction does this fall under! Repeat the rule for 
Reduction Descending. Name the numbers in order, by which we have to 
multiply. Why do we not first multiply by 20 ? As there are no quarters to 
add in, we may multiply the 5 owt by 100 at once, to reduce them to pounds, 
in stead of by 4 and 25. 

8. Reduce IT. lcwt. ldr. to drams. Ans. 537601 dr. 

4. Reduce 856702 drams to tons, hundred-weight, <fec. 

Ans. IT. 13 cwt. Iqr. 211b. 7oz. 14 dr. 

5. How many tons in 600001b. of lead? Ans. SOT. 

6. Reduce 8 cwt. 15 oz. to drams. Ans. 77040 dr. 

7. How many pounds in 40f tons? Ans. 815001b. 

8. How many ounces in 67$ cwt.? 

9. Reduce 602000 oz. to tons. Ans. 18 T. 16 cwt. Iqr. 

10. What will 5 J cwt. of poultry cost, at 9c. a pound? 

Reduce 6} cwt. to lb.; then multiply by the price of lib. 

11. What cost 23f cwt. of beef, at 12c. a lb.? Ans. $285. 

12. How many tons, <fec, in 13 bales of cotton, weighing 
550 lb. apiece ? Ans. 8 T. 11 cwt 2 qr. 

13. How many pounds in 50 tons? In 50 long tons? 

14. If I buy 370 long tons of coal, and sell 370 ordinary 
tons, how many pounds have I left? Ans. 888001b. 

15. Bought 7T. 18 cwt. of iron. What does it cost, at 4 
cents a pound? Ans % $632. 

16. How many ounce balls can be moulded out of 25 
pounds of lead? 
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188. In connection w^th. Avoirdupois Weight, 
learn the following 

Miscellaneous Table. 

14 pounds, ... 1 stone of iron or lead. 

56 pounds, ... 1 firkin of butter. 
100 pounds, ... 1 quintal of dried fish. 
196 pounds, ... 1 barrel of flour. 
200 pounds, . . . 1 bl. of beef, pork, or fish. 

SUMS FOB THI SLATS. 

1. What is the cost of a firkin of butter, at 20 cents a 
pound? Am. $11.20. 

2. How many packages of 7 pounds each can be made 
out of a barrel of flour ? 

3. How man/ pounds in 42} stone? 

4. If a grocer who has 7 barrels of pork, sells half a 
barrel, how many pounds has he left? 

5. How maDy firkins will 8641b. of butter fill? Am. 6 J. 

6. How many pounds in 17J quintals of codfish ? 

7. Bought 50 quintals of fish, at 6 cents a pound ; what 
do they cost? Am. $300. 

8. If half a barrel of flour is sold for $2.94, what is the 
price per pound? Am. 3c 

9. How many more pounds are there in 20 barrels of 
salted beef than in 20 barrels of flour? 

10. If a barrel of pork brings $11.50, how much is that 
a pound? Am. 5$c. 

11. How many ounces in 5 stone? 

- -■--' - -* — — - - : 

196, 3edte the Mlfloellaneou* Table. Js the pound here spoken of, the 
Avoirdupois or Troy pound? Is dried salted fish sold by the barrel or 
quintal! Is fish in pickle sold by the barrel or quintal! -■•*•• 
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Long Meagure, 

197, Long Measure is used in measuring length 
and distance. It begins with the inch. 



1 inoh. 

Table. 

12 inches (in.) make 1 foot, ... ft. 

3 feet, 1 yard, . . yd. 

5 J yards, 1 rod, . . '. rd. 

40 : rods, 1 furlong, . fur. 

8 furlongs, 1 mile, . . mi. 

198. It is well to remember that (8x40) 320 rods or 
(320 x 5i x 3) 5280 feet make a mile. 

199. The Hand, used as a measure of the height of horses, 
is 4 inches. The Fathom, used as a measure of depths at sea, 
is 6 feet. 

' MENTAL EXERCISES. , 

1. How many inches will a man 6 feet high, measure? 

2. If a horse is 15 hands high, how many feet is that? 
8. How many feet in 10 yards? In 2 rods? 

4. Reduce 4 ft. 8 in. to inches. 

5. How many inches in 2 fathoms? 

6. How many yards in 6 rods? In 8 rods? 

7. Reduce 108 inches to yards. 

8. How many furlongs in 10$ miles? 

9. How many inches in a quarter of a yard? 

19V. In what is Long Measure used f Draw a line an inch long. Recite 
the Table.— 198. How many rods make a mile? How many feet make a 
mile 1—199. What is the Hand used in measuring? How many inches make 
a hand f What is the Fathom used in measuring ? How many feet make a 
fathom! 
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SUMS FOB THE SLATE, 

1. Reduce 103 yards to rods. 

5J yards make a rod ; hence we must divide 103 yards by 

103 yds 6 *' ° r '*'* T ° divide by ^ multi P 1 y 

2^ by the divisor inverted, T 2 T . Multi- 

11 T206"half-yd. P lyin S b ^ the numerator 2 > and ^i- 

' ft"hf A viding by the denominator 11, we 

get 18 rods, and 8 remainder. 
Am. 18 rd. 4 yd. Thi3 rem ainder is not 8 yards, 

but 8 half-yards, since we reduced the original yards to half- 
yards when we multiplied by 2. Hence, to get the remainder 
in yards, divide it by 2. Answer, 18 rd. 4 yd. 

In reducing yards to rods, then y \f there U a remainder, 
divide it by 2, to oring it to yards. 

2. Reduce 464 yd. to rods. Am. 84 rd. 2 yd. 
8. Reduce 1765 yd. to miles, &c. Am. 1 mi. 5 yd. 

4. Reduce 4355 in. to yards. Am. 120 yd. 2 ft 11 in. 

5. Reduce 248 mi. to inches. Am. 15713280 in. 

6. How many miles, furlongs, &c., are there in 1051907 
inches? Am. 16 mi. 4 fur. 32 rd. 8yd. 1ft. 11 in. 

7. How. many inches are there in 10 mi lfur. 29 rd. 
8yd. 2ft, 10 in.? Am. 647404 in. 

8. Mt. Everest, a peak of the Himalayas, the highest moun- 
tain as yet surveyed, is 29002 feet above sea leveL How 
many miles is this ? Am. 5 mi. 2602 ft 

200. In measuring drygoods, as cloth, muslin, 
lace, &c, the yard of long measure is used, divided 
into halves, quarters, and eighths. 

1. What cost 19} yd. of lace, at 90c. a yard? 

2. How many pieces a quarter of a yard long can b+ cut 
from 12 yards of silk? 

8. If 2 dresses of 6J yd. and 10J yd. are cut from a piece 
of calico containing 40 yd., how much is left ? 
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Square Measure. 

201. Square Measure is used in measuring surfaces, 
which have length and breadth ; such as land, the 
sides of rooms, floors, &c. 

202. A Square is a figure that has four equal 
sides perpendicular to each other, a squau inch. 
— that is, leaning no more to one 
side than the other. 

A Square Inch id a square 
whose sides are each an inch long. 
A Square Foot is a square whose 
sides are each a foot long. 

Table. 

■ 

144 square inches (sq. in.), 1 square foot, sq. ft. 
9 square feet, 1 square yard, sq. yd. 

30J square yards, 1 square rod, sq. rcL 

40 square rods, 1 rood, . . : . . R. 

4 roods, 1 acre, .... A. 

640 acres, 1 square mile, sq. mi. 

1. Reduce 40 A. 2R. to square rods. Ans. 6480 sq.rd. 

2. Reduce 14245 sq.rd. to acres. - Ans. 89 A. 5sq.rd. 
8. Reduce 8 sq. mi. to square rods. Ans. 807200 sq.rd. 

- 4. How many acres in 59 lots, of 2 roods each ? 

5. What will it cost to plaster four walls, each containing 
270 sq. ft., at 20 cents a square yard? Ans. $24. 

6. How many farms of 82 acres will 1 sq. mi. make? 



29L In what is Square Measure used ?— 202. What la a Square ? What 
ia a Square Inohf A Square Foot! Recite the Table, 
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Cubic IHeaiare> 

303. Cubio Measure is used in measuring bodies, 
which have length, breadth, and depth or thickness ; 
as stone, timber, earth. 

204. A Cube is a body bounded by six equal 
squares. 

A Cubic Inch is a cube, one inch long, one inch 
broad, and one inch thick. Each of its six sides is 
a square inch. 

SOS. The engraving repre- 
sents a Cubic Yard. It is 
1 yard, or 3 feet, in length, 
breadth, and depth. It will 
be seen that each of its biz 
Bides is 1 square yard, or 9 
square feet. 

The top of this cube con- 
tains 9 square feet. Hence, 
if it were only 1 foot deep, it would contain 9 cubic 
feet. As it is 3 feet deep, it contains 3 times 9, or 
27, cubic feet 

Table. 
1728 cubic inches (cu.in.), 1 cubic foot, cn.ft 

27 cubic feet, 1 cubic yard, cu.yd. 

40 cn.ft. of ronnd or 1 ■ _ 

50 en. ft of hewn timber, \ 1 ton orload » T ' 

16 cubic feet, 1 cord foot, . . cd. ft. 

8 cord feet, 1 cord, . . . . Cd. 

203. In -what UCuMcHeaHure used 1-2M, "What Is a Cube* What In ■ 
Ooblo Inoh)-20i. Wh»t dour, the engraving Tepreeent I Describe It. How 
many onbie feat does it conraJn V Recite the Table. 
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206. The ton in this Table is a measured ton ; the Avoir- 
dupois ton is a tonof wwghftC Bound timber is wood in its 
natural. state. A ton of round timber consists of as much as, 
when hewn, will make 40 cubic feet. 

r 207. A cord of wood is "a pile 8 feet long, 4 feet wide, 
and 4 feet high. Multiplying these dimensions together, we 
find 128 cubic feet in the cord. One foot in length of such a 
pile is called a cord foot. 

208. Cubic Measure is often used in estimating the 
amount of work in solid masonry, in digging cellars, making 
embankments, &e. 

BUMS FOB THE SLATE. 

1. Reduce 9 cubic yards, 10 cnbio feet, 862 cubic inches 
to cubic inches. Arts. 448414 cu. in. 

2. Reduce 746496 cu. in. to cubic feet. An*. 16 cu. ft. 
8. What will it oost to dig a cellar having a capacity of 

4860 en. ft., at 22 cents a cnbic yard? Arts. $89.60. 

Bind the number of cubic yar da ; multiply by the price. 

4. What; will it cost to make an embankment containing 
108270 cu. ft. of earth, at 27o. a cnbio yard? 

5. Find the price of 1536 cd. ft. of wood, at $5 a cord. 

6. How many cubic feet in 63£ cords ? 

7. Reduce 8cu f yd. 469 en. in. v An*. 873717 cu. in. 

8. How many feet of hewn timber in 47| tons ? 

Miscellaneous Questions. — What measure is used in finding 
the amount of surface in a floor? In estimating the amount of work 
in digging a well ? In ascertaining the contents of a block of marble ? 
in finding the distance between two places? In measuring one di- 
mension, such as length? In measuring what has two dimensions, 
length .and breadth? In measuring what has three dimensions, 
length, breadth, and thickness ? How does the ton of Cubic Measure 
differ from the Avoirdupois ton? What is round timber? How 
much round timber makes a ton? What is meant by a corfl.tif 
wood ? A cord foot? In what is Cubic Measure often used ? 
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Uqnld Measure. 

209. liquid or Wine Measure is used in measur- 
ing liquids generally; as, liquors (beer sometime^ 
excepted), water, oil, milk, &c. 

Table. 

4 gills (gi.) make 1 pint, . . . pt. 

2 pints, 1 quart, . . qt 

.4 quarts, 1 gallon, . . gaL 

31£ gallons, 1 barrel, . . bar. 

42 gallons, 1 tierce, . . tier. 

2 barrels (63 gal.), 1 hogshead, hhd. 

2 hogsheads, 1 pipe, . . . pi. 

2 pipes, 1 tun, , . . tun. 

210. The wine gallon contains 281 cubic inches. 

21L liquids are put up in casks of different size, distin- 
guished as barrels, tierces,* hogsheads, pipes, and tons ; but 
these casks do not uniformly contain the number of gallons 
assigned to them in the Table, bnt only about that quantity. 
The contents are found by ganging, or actual measurement. 
When the barrel is used in connection with the capacity of 
cisterns, vats, &c, 81} gallons are meant; in Massachusetts, 
82 gallons. 

MENTAL EXERCISES. 

1. How many gills in 2 qt.? In 1 gallon? 

2. Reduce 8 qt. 1 pt. to gills. 

S. How often can you fill a quart measure from a four- 
gallon tub ? From a six-gallon tub ? 

4. What will a six-gallon can of milk cost, at 8c. a qt. ? 

5. If a milkman sells 10 qt, Out of a four-gallon can, how 
many quarts remain? 

6. How many gallons in 100 pints? 
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Beer Measure* 

212. Beer Measure was formerly used in measur- 
ing beer and milk. It is still used by some for 
beer, though "Wine Measure is fast taking its place. 

Table. 

2 pints (pt.) make 1 quart, . . qt. 
4 quarts, * 1 gallon, . . gal. 

36 gallons, 1 barrel, . . bar. 

1& barrels (54 gal.), 1 hogshead, hh<L 

213. The beer gallon contains 282 cubic inches. The 
gallon, quart, and pint of this measure, are therefore greater 
than those of Wine Measure. 

EXAMPLES FOB THE SLATE. 

1. Reduce 10000 gills to gallons. Ans. 812 gal. 2 qt. 

2. In 16 hogsheads of wine, of 68 gallons each, how many 
gills? Ans. 32256 gi. 

8. How many tuns will it take to hold 201600 gills of 
wine, allowing 252 gallons to the tun? Ans. 25 tuns. 

4. How many quarts in 42 tierces of oil, of 42 gal. each ? 

5. Reduce llhhd. of beer to pints. 

6. In 100000 pints of beer, how many gallons? 

7. If a person buys a barrel of beer, containing 86 gallons, 
for $9, what does it cost him a quart? 

8. How many pints in 18 gal. 8 qt. 1 pt. ? 

209. What is Liquid or Wins Measure need in measuring? Recite the 
TaMe.— 210. How many cubic inches in a wine gallon f— 211. What ia said 
of the different denominations, barrels, tierces, fee. f How are the contents 
of a cask ascertained f How many gallons go to the barrel in Massachusetts ff 
—212. For what was Beer Measure formerly need f For what Is it still need ff 
Recite the Table.— 218. How many cubic inches in a beer gallon t Which ia 
greater, the beer quart or the wine quart ff 
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Dry Measure. 

814. Dry Measure is used in measuring grain, 
seeds, vegetables, fruit, salt, coal, &c. 

Table. 

2 pints (pt.) make 1 qu*rt, . . . qt 

8 quarts, 1 peck, . . . pt 

4 pecks, 1 bushel, . . bu. 

86 bushels, 1 chaldron, . chal. 

215. The quart of Dry Measure is greater than that of 
liquid Measure. — What is called the Small Measure contains 
2qt 

216. Foreign coal is imported by the chaldron. American 
ooal is bought and sold, in large quantities, by the ton ; in 
small quantities! by the bushel 

EXAMPLES FOB THE SLATE. 

1. Beduce 56 bu. 2pk. 8qt to quarts.. An*. 1811 qt 

2. Beduoe 8256 pt to bushels. Am. 129 bu. 
8. How many bushels in 121} chaldrons? Ans. 4380 bu. 

4. Beduce 1597 qt to bushels. Am. 49 bu. 3pk. 5qt 

5. How many small measures in a bushel? 

6. How many chaldrons in 1843 bushels of coal ? 

V. If a bushel of apples is bought for 80a, and retailed at 
14c a half-peck, what is the profit on them? Ant. 32c 

8. If 6 bushels of peaches are sold for $8.64, what do they 
bring a quart? 

214. In what is Dry Measure uaedt Recite the Table.— 215. How does 
the quart of Dry Measure compare -with thai of liquid Measure f— 218. What 
la imported by the chaldron f How is American coal bought and sold? 
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Time Measure. 

817. The natural divisions of time are the year 
and the day. The year is the period in which the 
Earth makes one revolution round the Sun; the 
day, that in which it makes one revolution on its 
axis. 

The year is divided into twelve calendar months, 
differing in length ; the day, into hours, minutes, 
and seconds. 



* * . 



Table. 

60 seconds (sec.) make 1 minute, . 
60 minutes, 1 hour, 

24 hours, 1 day, . . . 

7 days, 1 week, . . 

12 calendar months or ) 1 

365 days, J ljeiJr ' ## 

366 days, 1 leap year. 
100 years, 1 century,. 



min* 

h. 

da. 

wk. 



cen. 



218. The twelve calendar months (mo.), and the 
number of days in each, are as follows:— 



1st month, January, 


DATB. 

81. 


7th month, July, 


BATS. 

81. 


2d month, February, 


28. 


8th month, August/ 


81. 


8d month, March, 


81. 


9th month, September, 


80. 


4th month, April, 


80. 


10th month, October, 


81. 


5th month, May, 


81. 


11th month, November, 


80. 


6th month, June, 


80. 


12th month, December, 


81. 



217. What are the natural divisions of time ff What is the year f What 
is the day f How is the year divided ff The day ff Recite the ?able.-218. 
Name the twelve calendar months in order, and the number of days in eaoh. 
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219. The days in these months, added together, 
make 365 days in the year. Every fourth year 
(except three in four centuries) is a Leap Year; 
then February has 29 days, and the year 866. 

820. The leap years are those that can be divided by 4 
without a remainder; as, 1864, 1868, 1872, <fec. Bat, of the 
even hundreds, only those that can be divided by 400 are leap 
years. . The year 1900 will not beajeapyear, but 2000 will be. 
,. 221. Whmwe speak of & month, we mew ^calendar month. 
The following lines will help the pupil to remember the num- 
ber of days in each : — 

u Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Except February alone; 
Whioh has but four and twenty-four. 
Till Leap Year gives it one day more." 

SZAMPLS8 FOB THE SLATE. 

1. In 80 days how many seconds) Ans. 2692000 sec. 

2. Reduce 81920 ruin, to weeks. Ans. 8 wk. 21 h. 30 ruin. 
8. Find the number of seconds in 13 wk. 8 da. 19 h. 

25min. 89 sec. Ans. 8191589 sec. 

4. How many seconds in 4 successive years, three common 
years and one leap year ? Ans. 126280400 sec. 

5. Reduce 106847 sec. to hours. Ans. 29 h. 40min. 47 sec. 

6. How often will a clock, ticking once a seoond, tick in 
24 hours? 

7. When 12 J hours of a day have gone, how many minutes 

remain? 

^— — ~ ■— i ^— — — — — -^ — — »— — ■ — — — ■■■i— ^ ..^ i ■ i n —. ■»,, 

210. How often does Leap Year occnr ff How many dayi in a leap year f 
Which month reeeivea the additional day f— 280. Whjoh yean are leap years! 
—221. Repeat the Jinee giving the number of daye in the month*. 
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» 

Circular measure* 

Circular Measure is used chiefly in measur- 
ing angles and parts of circles, in determining lati- 
tude and longitude, and estimating the motions and 
positions of the heavenly bodies. 

223. Every circle may be divided into 360 equal 
parts, called Degrees.' The actual length of the 
degree will of course depend on . the size of the 
circle. The Sign is a division of the circle used 
only in Astronomy. 

Table. 
60 seconds ("), 1 minute, . . . ' 
60 minutes, 1 degree, . .-. ° 

30 degrees, 1 sign, ... . S. 

12 signs (360°), 1 circle, . . . . a 

Paper Measure. 

24 sheets make 1 quire. 

20 quires, 1 ream. 

2 reams, 1 bundle. 

5 bundles, 1 bale. 

Collections of Units. 

12 units make 1 dozen, doz. 

12 dozen, 1 gross. 

12 gross, 1 great gross. 

20 units, 1 score. 



222. In what la Circular Measure chiefly uiedt— 228. Into what may 
•very circle be divided I On what will the aotual length of the degree de- 
pend I Recite the Table*. ** 
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EXAMPLES FOB THE SLATE. 

1. Reduce 6 signs, degrees, to degrees* 

2. In 1000 minutes how many degrees? 

3. •Reduce 8 8. 18° to seconds. Am. 888800". 

4. In 10000" how many degrees, Ac. ? Arts. 2° 46' 40". 
6. Reduce 45° 45' 85" to seconds. Am, 164785". 

6. In 1000 bottles of porter how many dozen fr 

7. How many buttons in 18 J dozen? 

8. In 80064 taoks how many gross? 

9. What will 480 bottles of ink cost, at $1 a dozen ? 

10. Pens are put up in boxes containing a gross ; how many 
pens in 5 dozen boxes? Am. 8640 pens. 

11. If a box of pens is bought for 72 cents, what is the 
price of each pen? An*. 5 mills. 

12. If a paper of taoks containing a gross is sold for 6 cents, 
how many does that make for 1 cent ? 

18. How many great gross in 1878944? 

14. How many sheets in one ream of paper? 

15. How many sheets in 15 j quires? 

16. How many reams will 22480 sheets make? 

17. How many sheets in 27 reams, 3 quires? 

18. If half a ream of paper costs $2.40, what is the cost 
of each sheet? Ana. 1 ct. 

19. If a stationer buys paper at $2.60 a ream, and retails 
it at 20c. a quire, what does he make on a ream? 

20. How much paper will it take to make 1000 books, 
containing 6 sheets each? Am. 12^ reams. 

21. If 2 circulars are printed on a sheet, how many can be 
printed on 5 bundles of paper ? Ant, 9600 circulars. 

22. How many reams of paper will it take to print 9696 
sofch circulars? Ant. 10 reams, 2 quires. 
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MISCELLANEOUS EXAMPLES IN COMPOUND NUMBERS. 

1. In il959 grains, Apothecaries' Weight, how many 
pounds, ounces, &c. ? Ans. 2 ib. 7 3 19 gr. 

2. The highest point of the globe ev,er attained by man is 
the top of Mt. Chimborazo, 19699 feet above sea level. What 
is this height in miles ? Ans. 3 mi. 8859 ft 

8. Reduce 1 square mile, 29 acres, 8 square rods, 7 square 
yards, to square feet. * Ans. 29143881 sq. ft. 

4. How many tumblerfuls, of half a pint each, will it take 
to fill a half-gallon pitcher? 

6. Reduce 8 j weeks to seconds. Ans. 2116800 sec 

6. In 1000 cd. ft. of wood, how many cords? 

7. How many pages will there be in an edition of 2000 
books, each book made of 12 sheets, and each sheet contain- 
ing 24 pages? Ans. 576000 pages. 

8. In 41b. 5oz. ldr. 2sc. 10gr., how many grains are 
there? Ans. 25550 gr. 

9. How many tons of hewn timber in 2500 cu. ft. ? 

10. Reduce 85274 pt to bushels. Ans. 1382 bu. 1 pk. 5 qt 

11. How many lb. of silver will it .take to make 4 dozen 
spoons weighing 18pwt. each? Ans. 81b. 7oz. 4pwt 

12. What will 15 firkins of butter come to, at 23 J cents a 
pound? Ans. $197.40. 

13. How many doses of 6 drams each will 4 pounds of 
epsom salts make? 

14. A farmer wishes to put up 867£ bushels of potatoes in 
barrels holding 8 bu. 2 pk. each. How many barrels must he 
procure? Ans. 105 barrels. 

How many pecks are to be put up I How many pecks wUl each 
barrel hold? 

15. At 2 cents a' dozen, how much will a great gross of 
buttons cost? Ant. $2.88. 
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16. How many days are there in the Spring months, 
March, April, and May ? 

17. How many days in the Summer months, June, July, 
and August ? 

18. How many days in the Autumn or Fall months, Sep* 
tember, October, and November ? 

19. How many days in the Winter months, December, 
January, and February, .when February falls in a leap year? 

20. Reduoe 19cu. ft to cubic inches. Ans, 82882 cu. in. 

21. Reduce 5740 pwt. to pounds. Ans, 2.31b. 11 oz. 

22. If from } of an ounce of gold a jSweller takes enough 
to make 6 rings weighing 2 J pwt each, how many penny- 
weights will he have left ? 

28. The depth of water at a certain spot is found to be 81 
fathoms, 8 ft How many inches is this? Ans. 2268 in. 

24. How many brushes, at 2s. each, can' be bought for 
£8? 

25. How long will 12 bushels of oats last a horse, if he is 
fed 8 quarts a day? 

26. At the rate of $4 a cord, what is the value of a pile 
of wood, 8 feet long, 4 feet wide, and 4 feet high ? 

27. If sound moves at the rate of 1120 feet in a second? 
how many miles off is a cannon that is heard 11 seconds after 
it is discharged? Ans. 2ml 1760 ft 

28. If a family use 281b. of flour in a week, how long 
will 2 barrels last them ? 

29. How many pounds sterling will 6 dozen combs coat, 
at 9d. apiece? Ans. £2 14s. 

SO. If a locomotive goes a mile in 2 minutes, how many 
hours will it take to go 150 miles ? Ans. 5 h. 

8L Reduoe 15 A 3R» 20 so. rods, 15 sq. yards, 2sq.ft 
to eqwure inches, .4ml 99597888 so. in. 
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COMPOUND ADDITION. 

224. Compound numbers may be added, sub- 
tracted, multiplied, and divided. 

225. When compound numbers are added, the 
process is called Compound Addition. It combines 
addition and reduction ascending. 

226. A person spends in one store £6 5s. Yd.? in 
another, £7 Is. 2d. 1 far.; in a third, £1 13s.; and 
in a fourth, £4 18s. Id. 3 far. How much does he 
layout altogether? 

We are here required to find the sum of several compound 
numbers. We must add things of the same kind; therefore 
write numbers of the same denomination in the same column. 
Mark the denominations over the top. 

Beginning at the right, add the first 
column. Its sum is 4 farthings, which, 
by dividing by 4, we reduce to Id. Set 
in the column of farthings, and carry 1 to 
the next column. 

The 4 sum of the next column is 11. 
lid. is not reducible to shillings, since 
it takes 12d. to make Is. Bet down 11, 
therefore, under the column of pence. 

The sum of the shillings is 37s. = £1 its. Set 17 under 
the column of shillings, and carry £1 to the next column. 

The sum of the next column is £19. As pounds can not 
be reduced to any higher denomination, we set 19 at onoe 
under the column added. Answer, £19 17s. lid. Hence 
the following rule : — 

224. What operation may be performed on compound numbers f— 225. 
When compound numbers are added, what is the process called! What 
operations does Compound "Addition combine?— 23»V Explain the several 
steps in the given example. 

6* • 



£ a. A. 

6 5 7 

7 1 2 
1 13 
4 18 1 


far. 



l 


3 


19 IT 11 
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827. Rule. — To add compownd numbers, set them 
down, so that the same denominations may stand in 
the same column. 

Beginning at the right, add the denominations 
separately. Set each sum under the column added,' 
unless it can be reduced to a higher denomination. 
If so, divide by the number that it takes to make 
one of that denomination/ set the remainder under 
the column added, and carry the quotient. 

Pboof. — Prove the addition, by adding in the 
opposite direction. 

EXAMPLES FOB THE SLATE. 

Add the following compound numbers. Always murk the 
denominations over the top. 

(i) (2) <s) 



£ 


0. <L 


lb. 


oz. 


pwt 


«*• , 




* S 


.5 


B 


6 


6 5 


r 


8 





5 


. 


2 11 


6 


2 


8 


1 7f 


ii 


•2 


17 


22 




10 8 


8 


1 


2 


li 


40 








20 




14 10 


2 


2 


13 


llf 




6 


18 


16 




6 


5 





6 


6 6 


2 


10 


15 


17 




7 5 


4 


1 


84 


14 ' 8 

(4) 


61 


11 


13 

» 


8 




86 6 

(5) 


6 





T. 


cwt qr. lb. 


ox. 


dr. 




mi far. 


, rd. yd. 


.ft. 


in. 


10 


18 2 5 


15 


1 




2 


6 


87 4 


1 


9 


1 


15 20 


14 


15 




8 





30 5 


2 


2 


12 


18 





10 




1 


4 


8 


2 


7 


. 


18 r 


1 


11 


• 


7 


1 


1 


2 


10 


2 


2 2 20 


r 


8 




2 


a 


25 1 


1 


11 


2T 


9 8 7 


7 


13 




21 


5 


15 5 


2 


3 



227. Recite the role for Compound Addition. How may the addition be 
proved I 
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(«) 

sq. yd. iq. ft 
100 8 


. sq. in. 
130 


0) 

on. yd. en. ft. 

4 26 


cn.ln. 
1000 




(«) 
Cd. od.ft 

8 7 


60 


100 




1 10 


1641 




10 4 


10 6 









20 


80 




12 1 


8 


148 


10 17 


11 




8 6 


18 2 




8 




8 26 


69 




16 3 


176 7 




93 


26 18 


963 




60 6 


pi hhd. i 
1 1. 


(») 
pd. 

80 


qt 
8 


pt. 
1 


tna pf. 
1 1 


hhd. 
1 


(10) 
gal. 

87 


qt. pt. gi. 
3 18 


10 


26 


1 


1 


10 





60 


12 


26 





2 





11 


1 


18 


10 1 


7 


60 


1 


1 


4 1 





26 


2 


1 1 


46 


8 


1 


8 


1 


18 


18 


(ii) 

bn. pk. qi 
10 1 1 


. pt 
1 




da. 
16 


(12) 
h. min. 
'l8 60 


sec 
49 




OS) 
13 10 19 


2 8 6 







1 


13 69 


69 




1 40 86 


6 2 3 


1 




4 


23 47 


2 




2 48 89 


8 8 1 


1 






2 10 


16 




80 40 


16 2 4 







10 


11 1 


4 




10 46 46 



14. Find the sum of 2 hhd. 60 gal. 8qt lpt (Beer 
Measure); 10 hhd. 80 gal. lqt; llhhd. 25 gal. lpt.; 26 
hhd. lgal. lqt.; and 6 hhd. 62 gal. 8qt lpt 

An*. 66 hhd. 52 gal. lqt. lpt 
16. Add together £7 18s. 3d.; £3 6s. IOcL 2 far.; £6 18s. 
Yd.; 2s. 6d. 3 far.; £4 3d.; and £17 16s. 4d. 2 far. 

Ana. £39 16s. 9d. 3 far. 

16. Add together 1 dr. 18 gr. ; 2 dr. 1 sc. 16 gr. ; 8 dr. 2 sc. 
18gr.; 4dr.; and 6 dr. lsc. 7gr. Ans. 2oz. 2 dr. 18 gr. 

17. A stable-keeper uses 8 bu. 2 pk. of oats, one day ; 7 bn. 
8pk.-7qt, the next; 7bn. 6qt, the third; 6bu. 2pk. lpt, 
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the fourth; 8 bu., the fifth; 7btu lpfc. 6qt, lpt.the sixth; 
And 6 bo. 8pk. 5qt«, the seventh. How much does he use 
during the week! Am. 52 bu. 2pk. 1 qt. 

18. If one piece of cloth contain* 40 yd.; another, 89 J 
yd.; a third, 88} yd. ; a fourth, 89} yd.; and a fifth, 402 yd.; 
how many yards are there in all ? Am. 198 j yd. 

19. What is the weight of four lots of iron, the first 
weighing 4cwt £qr. 201b.; the second, 2T. 5cwt. 141b.; 
the third, IT. 2cwt. 2qr.; and the fourth, 10 T. 19cwt- 

1 qr. 24 lb. f Atu. 14 T. 12 cwt. 8 lb. 

20. How much paper will a printer use for three jobs, if 
the first job requires 6 bales, 1 bundle ; the second, 4 bun- 
dles, Iream, 15 quires; and the third, 2 reams, 10 quires, 
12 sheets? Am. 7 bales, 2 bundles, 15 quires, 12 sheets. 

21. A person owns fire farms. The first contains 100 A. 
IB. 80sq.rd.; the second, 600 A. 2R. lOsq.rd.; the third, 
40 A. 1R. 12sq.r<L; the fourth, 250 A. 8B. 2sq.rd.; the 
fifth, 144 A. 20 sq. rd. How much land does he own in all? 

Am. 1186 A. 84sq.rd. 

22. A manufacturer makes four lots of pens. The first 
consists of 20 great gross, 7 gross, 5 dozen, and 6 ; the second, 
of 9 gross, 10 dozen, and 5; the third, of 15 great gross, 11 
dozen ; and the fourth, of 17 great gross, 8 gross. What is 
the whole amount made? 

Am. 58 great gross, 9 gross, 2 dozen, and 11. 

23. Find the sum of 1 wk. 2 days 13 h. 40min. 80 sec; 

2 wk. 6 days 10 h. 8 min. 3 sec. ; 5 days 22 h. 55 mm. 45 sec. ; 
4 h. 1 min. 15 sec. ; and 1 wk. 2 days* 4 h. 5 min. 

Am. 6wk. 8 days 6h. 50 min. 88 sec. 

24. Add together lOrd. 4 yd. 2 ft. 8 in. ; 1 rd. 8yd. 6in.; 
8rd. 2yd. 1ft. 6 in.; lrd. 4 in.; and 2yd. 1ft. 9 in. 

Am. 22 rd. 2yd. Sin. 
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COMPOUND SUBTRACTION. 

228. When one compound number is taken front 
another, the process is called Compound Subtraction. 
It combines subtraction and reduction descending. 

829. A person who had lewt. 81b, 15 oz. of 
cheese, sold 3 <jr. 19 lb. 7 oz. How much had he 
left? 

We are here required to find the difference between two 
compound numbers. Write the subtrahend under the minuend, 
placing numbers of the same denomination in the same column. 
Mark the denominations over the top. 

Begin to subtract at the right. 7oz. owt. qr. lb. oz. 
from tftos. leave 8oz. ; set down 8 10 8 15 
beneath, in the same column. 191b. 3 19 7 

can not be taken from 8 lb. We therefore j n$9 T7 g 
take one of the next higher denomina- 
tion, 1 qr., reduce it to pounds, and add it to 8 lb. 25 + 8=33 ; 
19 lb. from 38 lb. leave 14 lb. Set down 14. 

- To balance the quarter added to the minuend, we must 
add 1 qr. to the subtrahend. This we do, by carrying 1 to 
the next column* 

1 and 8 are 4. 4qr. can not be taken from Oqr. We 
therefore take 1 cwt., reduce it to quarters, and add it to qr. 
4 + 6 = 4qr. 4qr. from 4qr. leave Oqr. Carry 1. lfrom 
1, 0. Answer, 14 lb. 8 oz. Hence the rule. 

230. Rule.— :7b subtract a compound number, 
set it wider the tyiniiend y placing numbers of the 
same denomination in the same column. 



228. When one compound number ie taken from another, what is the 
process called! What doe* Componnd Subtraction combine f— 229. Go 
through the example, explaining the step*.— 280. Give the rale for Compound 
Snbtraetion. 
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Beginning at the right ', subtract each denomina- 
tion separately, and place the remainder in the same 
column with the number subtracted. 

If, in any denomination, the subtrahend is greater 
than the minuend, add to the latter as many as make 
one of the next higher denomination. Subtract, and 
carry 1 to the next denomination of the subtrahend. 

Proof. — Add the remainder and subtrahend. 
If the sum is equal to the minuend, the work is 
right , 

EXAMPLES FOB THE SLATS. 





<l) 








<2) 


yr. 


mo. 


, wk.da. 


T. 


cwt. 


qr. lb. oz. dr. 


From 17 


8 


8 


1 


13 


18 


1 20 13 


Take 4 


1 


2 


6 


10 





8 21 12 


Ans. 13 


7 





2 


3 


17 


1 23 4 18 


(3) 








(4) 




(5) 


ft) 5 3 


3 


ex- 




mi far. 


rd. 


A. R. eq.rd. 


24 7 2 


1 


16 




60 





69 8 25 


16 10 8 


2 


17 




40. 7 


39 


10 38 


7 8 6 


1 


19 


4 


19 


1 


59 2 27 


(«) 








a> 




(8) 


on.yd. on.HL cmtn. 




oh. 


bu. pk. 




tan pi. hhd. gal. qt. 


144 12 128 




80 


10 1 




10 1 1 50 1 


89 23 869 




10 


8 8 




1 60 8 



9. A grocer buys 15 cwt 20 lb. of sugar, and sells 10 cwt 
28 lb. How much remains unsold ? Am. 4 cwt. 8 qr. 22 lb. 

10. From a piece of cloth containing 87| yd., have been 
cut off 6] yd. for one dress and 10J>y&. for another. How 
many yards remain in the pieoe? Ans. 21} yd. 

What is the proof in Compound Subtraction f 
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11. A person haying £20 18s., spends £5 18s. Tjd. How 
much has he left? Arts. £14 19s. 4Jd. 

12. tA farmer raises 100 Ira. 8pk. 2 qt. of wheat from one 
field, and 87 bu. Ink. lqt. lpt. from another. He sells 
68 bu. to one person, and 87 bu. 2pk. 1 qt to another. How 
much has he left? Am. 97 bu. 2pk. 2qt. lpt. 

13. From a pile of wood containing 100 cords, I sold 
10 Od. 100 en. ft. to one customer, and 18 Od. 59cu. ft. to 
another. How many oords remained ? Arts. 70 Cd. 97 on. ft 

14. The subtrahend is 19 mi. 7 fur. 8rd. 2ft. 10 in.; the 
minuend is 24 mi. 5 fur. 18 rd. 2yd. 1ft. 7 in. What is the 
remainder? Am. 4 mi. 6 fur. 10 rd. lyS. 1ft. 9 in. 

15. A printer who has a bale of paper, uses 1 bundle, 
1 ream, 6 quires, and 6 sheets. How much remains on hand ? 

16. A tailor uses 6 gross, 7 dozen, of buttons. How many 
has he on hand, if he had 1 great gross at first? 

17. Poughkeepsie is 75 miles from New York. A man 
who starts to walk there, goes 22 mi. 8 fur. 15 rd. the first 
day, and 19 mi. 5 fur. 30 rd. the second. How much far- 
ther has he to go ? Am. 82 mi. 6 for. 85 rd. 

18. A jeweller, having a bar of silver weighing 2 lb. 6oz., 
used 5oz. 7pwt. 12 gr. for one job, and lib. 18pwt. 7gr. 
for another. How much was left ? Am. 11 oz. 14 pwt 5 gr. 

* » 

19. From a barrel of beer containing 54 gallons, a per- 
son drew 12 gaL 8 qt. one day, and 9 gal.' 2 qt. 1 pt. another. 
How much was left? 

20. From 89 sq. rd. 29 sq. yd. 128 sq, in., subtract 17 sq. rd. 
16 sq. yd. 5 sq.ft. 

21. A grocer has lowt. 181b. of sugar in one barrel, 
3qr. 211b. in -another, and lewt. 2qr. 11 lb. in a third. 
After selling lewt. 8qr. 151b., how muoh will he have 
left? Am. lewt. 8qr. 10 lb. 
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bn. pk. 


qt. 


pt 


4. 3 


1 


1 
9 


44 3 


3 


1 
3 



COMPOUND MULTIPLICATION. 

1231. When a compound number is ' multiplied, 
the process is caUed Compound Multiplication. It 
combines multiplication and reduction ascending. 

232. Multiply 4bu. 3pk. 7qt. Ipt. by 27. 

27 being the prodnot of 9 and 3, it is best to multiply by 
the factors in turn. Set 9, the first multiplier, under the 
lowest denomination of the multiplicand. 

Begin to multiply at the right. 9 times 
1 pint is 9pt; which, by dividing by 2, 
we reduce to 4 qt 1 pt. Set 1 pt in the 
column of pints, and carry 4 at to the 
next product. 

9 times 7 qt. is 63 qt, and the 4 qt 1 -. 
carried make 67 qt, equal to 8pk. 3qt 1{J * "* 

Set 8 in the column of quarts, and carry 8 pk. to the next 
product. 

9 times 8pk. is 27 pk., and the 8 pk. carried make 85 pk^ 
equal to 8 bu, Spk. Set 8 in the column of pecks, and carry 
8 bu. to the next product. 

9 times 4bu. is 86 bu., and the 8 bu. carried make 44 bu. 
Set down 44. 

Now multiply this product by 8, reducing and carrying in 
the same way. Answer, 184 bu. 2 pk. 2 qt 1 pt 

233. Had we multiplied by 27 at once, we should have 
proceeded in the same way. As, however, we could not then 
have multiplied and divided in the mind, we should have had 
to write out the figures elsewhere, and set the results only 
under the line. — Multiply by 12 or less at once, in one line. 

231. When a compound number is multiplied, what is the process called t 
What does Compound Multiplication combine t— 231 Go through the ex- 
ample, explaining the steps.— 283. Had we multiplied by 27 at once, how 
should we have proceeded t Hew must we multiply by 12 or less f 
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234. Eule. — Set the multiplier tinder the lowest 
denomination of the multiplicand. 

Multiply ectoh denomination in turn, and set the 
product under the number multiplied, $mless it can 
be reduced to a higher denomination, if S0, divide 
it by the number that it takes to make one of that 
denomination; set the remainder wider the num- 
ber multiplied, and carry the quotient to the next 
product. 

Pboof. — When factors have been used in multi- 
plying , multiply by the factors in reverse order. 
If the results agree, the work is right. 

XXAHPLB8 IOB THE 8LATB. 



a) 






CD 


m 


yd. ft. 


In. 


£ 


e. d. 


ox. pwt, gr. 


Multiply 1 





10 


10 10 


8 7 5 2 


By 


4 




8 


7 


Am. 4 8 





81 


12 6 


60 2 15 14 


(4) 








(5) 


T. owl qr. lb. 


os. dr. 




Ahd. gal 


qt.pt.gl.' 


8 2 


4 6 




1 2 


8 12 


/ 

• 


6 






17 


28 13 


9 14 




17 49 


8 12 



6. Multiply 5 cubic yards, 21 cubic feet, 648 cubic inches 
by 12. Am. 69 cu. yd. 18 cu. ft. 804 cu. in. 

7. How much cloth will it take for 7 suits of clothes, if 
each suit requires 7 yd. 3 qr. ? - Am. 54 yd. 1 qr. 

8. How much wood can a horse draw in 18 loads, if he 

draws 1 Od. 1 cd.ft. each load? * 

, - ■« ! ■ ■ ..i n . . ,i. 

234. Recite the rale for Compound Multiplication. What is the mode of 
proof, when factors have been uaed in multiplying f 
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0. How long will a man be in sawing 6 cords of wood, if 
he takes 7 h. SOmin. 45 sec to saw 1 cord, allowing 10 work- 
ing hours to each day? Am. 4 days 5 h. 4 min. 80 sec. 

Multiply in the uraal way ; then reduce the hours to working days 
by dividing by^JO. 

10. How much sugar is there in 21 hhd., each containing 
llcwt. 8qr. 151b.? Am. 12 T. 9cwt. 3qr. 151b. 

11. Bought 15 yd. of broadoloth, at £1 8s. 6d. a yard, and 
22 yd. of silk, at 7s. 8d. 2 far. a yd. What was the amount of 
the bill? Am. £2* 2s. Id. 

Find the cost of each item ; then add. 

12. The exact time in a year is 865 days 5h. 48 min. 
49^ sec. What is the exact time in 50 years ? 

(5Q=6 x 10) Am. 18262 days 2 h. 41 min. 25 sec 

18. How much brandy in 84 pi, each containing 128 gaL 

2qt.lpt.8gL? • An*. 10812 gal. lqt. lpt 

14. If a man owning 5 farms, of 120 A. 1 R. 12 sq. rd. 
each, sells 450 A. SB. 25 sq. rd., how much land has he 
left? Am. 150 A. 2R. 85sq.rd. 

15. Bought 17 boxes of raisins, at 12s. 4d. a box ; 5 bar. 
of flour, at £1 10s. 6d. a barrel ; and 16 lb. of tea, at 5s. 8Jd. 
a ID. Paid on account £19 10s. ; how much remains un- 
paid? Am. £2 16s. 6<L 

16. What will be the yield of 82 acres of wheat, at the 
rate of 24 bu. 2 pk. 7 qt. per acre ? Am. 791 bu. 

17. If 2 gal. 2qt lpt. lgi. leak out of a water pipe in 1 
hour, what will be the waste in 1 day? Am. 63 gal. 8 qt. 

18. Suppose a person to walk, on an average, 8 mi 2 fur. 
every morning, and 8 mi. 20 rd. 1yd. every afternoon; how 
far will he walk in two weeks ? Am. 88 mi 3 fur. 2 rd. 8 yd. 
• 19. If from 2 lb. of silver enough is taken to make a dozen 
spoons, weighing 1 oz. lOpwt. 2gr. each, how much will be 
left? Am. 5oz. 19pwt 
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235. When a compound number is divided, the 
process is called Compound Division. It combines 
division and reduction descending. 

236. Divide H8 gal. 3 qt. 1 pt. 3 gi. by 23. 

Here we must rise Long Division. Remember that a quo- 
tient is of the same denomination as the dividend from which 
it arises. Begin to divide at the left. 

Divide 148 gal. by 23 : quo- 
tient, 6 gal. ; remainder, 10 gal. 
Reduce the . remainder to qt., 
and add in the 3 qt. in the divi- 
dend. 10x4=40 40+3=43. 

Divide 43 qt. by 23: quo- 
tient, 1 qt. ; remainder, 20 qt. 
Reduce the remainder to pt., 
and add in the lpt. in the 
dividend. 20 x 2 = 40 40+1 
= 41. 

Divide 41 pt. by 23 : quo- 
tient, lpt.; remainder, 18 pt. 
Reduce the remainder to gi., 
and add in the 3. gi. in the divi- 
' dend. 18 x 4=72 72 +3=75. 

Divide 75 gi. by 23: quo- 
tient, 3 gi. ; remainder, 6 gi. 
As there is no lower denomination to reduce this remainder 
to, write it over the divisor in the form of a fraction, -fa. 

Collect the several quotients for the answer. 

If in any case there is no remainder, bring down the next 

denomination of the dividend, and proceed as above. 

■ 

235. When a compound number is divided, what li the process called t 
What does Compound Division combine?— 236. Go through the example, ex- 
plaining the steps. 
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If the divisor is not contained in any dividend, set in 
the quotient lor that denomination, and xedaoe the dividend 
to the next. 

837. Bulb. — Beginning at the left, divide each 
denomination in turn. When there is a remainder \ 
reduce it to the next lower denomination, add in the 
number of that denomination in the given dividend, 
if any, and continue the division. 

When there is a remainder after the last division, 
place it over the divisor, in the form of a fraction, 
and annex it to the last quotient. The several quo- 
tients, each of the same denomination as its dim- 
dend,form the entire quotient. 

Peoof. — Multiply the quotient by the divisor. 
If their product is equal to the dividend, the work 
is right. 

238. When the divisor is less than 12, use Short Division. 
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8. Divide 8oz. 16pwt by 18. Ans. 13pwt 12i§ gr. 

4. Divide 22 rd. 1 yd. 1 ft. 10 in. by 11. Ans. 2 rd. 6^ in. 

5. Divide £6 15s. 8d. by 10. Am. 18s. 6d. 1£ far. 

6. Divide 86 bu. 1 pk. 1 pt. by 14. Ans. 6 bu. 5 qt. & pt. 

7. Divide 102 A. 1 R. 11 sq. rd. by 61. Ans. 2 A. 1 sq. rd. 

8. Divide 4 gal. 2 qt. by 144. Ans. 1 gi. 

9. Divide 40 en. yd. 10 en. ft. by 18. 

237. Recite the rule for Compound Division. What Is the proof I 
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10. If 81 clocks cost £118 18s. 4cL, how much is that 
apiece? * Am. £8 13s. 4d. 

11. If 6 oz. 7 dr. (Apothecaries 1 Weight) of magnesia are 
put up in 60 equal parcels, how muoh will each weigh ? 

Am. 2sc. 15 gr. 

12. A silversmith makes seven teapots, of equal weigh^ 
out of 9 lb. 1 oz. 14 pwt. 5 gr. of silver. What is the weight 
of each? * Am. lib. 8oz. ISpwt. 11 gr. 

18. If 47 casks, of the same size, hold 1686 gall, lpt of 
beer, how much will each contain? Ant. 85 gal. 8 qt. 1 pt. 

14. If a traveller goes 600 miles in 1 day 7h. 85 min, 20 
sec, what is his average time per mile ? An*. 8 min. 9 T * 7 sec. 

15. Divide 6 bales, 8 bundles, 1 ream, of paper into 8 
equal parts. Am. 4 bundles, 7 quires, 12 sheets. 

16. A farmer puts up 1000 bushels of apples in 850 barrels 
of uniform size. How many bushels, &c, does each barrel 
contain? Am. 2 bo. 8pk. 8fqt» 

17. An estate worth £2570 is to be divided as follows : 
the widow is to have one third of the whole, and the rest is 
to be divided equally between seven children. What is the 
widow's share, and what each child's ? 

Am \ Widow,s » £866 13s - *& 

' (ChUd's, £244 15s. 2d. 8? far. 

18. What is the weight of 18 crowns, each weighing 
18 pwt. 4^- gr. ; 14 shillings, each weighing 8pwt. 15 T 3 T gr. ; 
and 9 sixpences, each weighing lpwt. 19^ gr.? 

Am. lib. 8oz. 8 pwt. 15^ gr. 

19. A farmer having 450 bu. lpk. lqt. of oorn, after 
selling 425 bu. 8 pk. 6 qt., distributed the rest equally among 
5 poor families. How much did each receive? 

Am. 4bu. 8pk. 8qt. l§pt 

20. Divide 182° 5' 12" by 12. 
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MISCELLANEOUS EXAMPLES. 

I. A person has $741.85 in one bank, $350 in another, 
and $1129.88 in a third; how much has he in bank al- 
together? 

• 2. At 40 cents a yard, what will be the cost of 5 miles 
of telegraph cable? Am. $3520. 

8. The silk-worm's thread is about ^Vr °f an m <& tiu<& i 
the spider's web is abont £ as thick. How thick is it ? 

4. Reduce fj to its lowest terms. 

5. How many pens in S T \ gross? 

6. Three boys, gathering nuts, agree to divide equally all 
they get. The first gathers 540, the second 960, the third 
720. How many does each receive? Am. 740 nuts. 

7. Cat from a piece of cloth containing 36J yd., enough 
oloth to make 10 coats, each requiring 2 J yd., and how much 
will be left? 

8. The product of two factors is 29$. One of the factors 
la 8j ; what is the other? Am. %\. 

9. If 1 sovereign is worth $4.84, what are 27 sovereigns 
worth? 

10. A man who has \ mile the start of another, gains on 
him 30 rods more. How many feet is he then ahead of the 
other? 

II. If a boy who has been in the habit of sleeping 9h., 
rises an hour earlier every day, how many days will he save 
in 5 years, allowing for one leap year? Am. 76 da. 2h. 

12. From 2 J subtract lj, and multiply the remainder 
by 8 \. Am. 2J. 

13. If a man has 3 small.farms, of 8 fields each, and each 
field contains 2 A. 8B. 22sq.r&, how much land has he in 
all? An*. 69A. IB. 8sq.nL 
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14. From. a piece of cloth containing 121 J yd., a tailor 
made 18 coats, which took one third of the whole piece. 
How many yards did each coat contain? Ans. 2 J yd. 

15. How many pints in 26$ gal. ? Ans. 210§ pt. 

16. A man worth $10000, at his decease, left $225.75 to 
the poor, and the rest to his five sons, in equal shares. How 
much did each get? Ans. $1954.85. 

17. How many five-acre lots are there in a square mile? 

18. A trader, making four speculations, in the first gains 
$1520, in the second loses $460, in the third loses $720.50, 
and in the fourth gains $986.25. Does he gain or lose on the 
whole, and how much? .in*. Gains $1325.75. 

19. A man owning a mine, sells $ of it to one person, 
$ of it to another, and J of it to a third. How much does 
he sell altogether? Ans. ffj. 

20. How many lots of half a rood each can be laid out 
in 6 J acres? Ans. 52 lots. 

21. How many guineas are equivalent to £42 ? 

22. A man buys 7 head of cattle for $210. two die, and 
he sells the rest for $34.50 apiece. How much does he lose ? 

23. Add I of 90, § of 129, and 4 of 1260. Ans. 1001. 

24. If from 1 gal. of wine 8 qt. ljpt. are sold, how much 
will remain? Ans. | pt. 

25. How many sheets of paper in three lots, consisting 
of lj reams, 5 quires, and 1 bundle? Ans. 1800 sheets. 

26. Three persons, going on an excursion, agree to share 
the expense equally. They hire a carriage for $2.25, a boat 
for 75c. Their dinner costs them 50c. each, and their tea 
$1.20 for all four. How much has each to pay? Ans. $1.90. 

27. Which contains the most units, 4j dozen, J of a gross, 
or 3*3 of a great gross ? 

28. From $ of 6f subtract J of 2j. Ans. 4. 
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29. How much is a man worth, over and above his debts, 
whose whole property is valued at £5100, and who owes one 
person £75 10s. and another £427 19s. 6<L 2 for.? 

Ana. £4596 10s. 5d. 2 far. 

80. When a man who has 8 £ mi. to walk, has gone half- 
way, how many miles has he yet to go? 

81. How many dozen in J of a great gross! 

82. How many times is 8} contained in 9} f AnsM \. 
88. A crown is worth 5e, How many crowns are equiva- 
lent to £25 10s. ? 

34. Two regiments, of 1125 men each, reach a river. 
They have 5 boats, capable of carrying 25 men each. How 
many trips must the boats make, to get them over? 

85. Reduce to a simple fraction f of £ of J of V of f 
of | of 1 j. Am. {. 

86. An officer, pursuing a thief, gains on him J of a mile 
every hour. If the thief is 7$ miles ahead, how many hours 
will it be before he is overtaken? Am. 9Jh. 

87. How many more seconds does a leap year contain 
than an ordinary year? Ana. 86400 sec. 

88. A lad who has 288 marbles, loses I of them, sells {, 
and gives away & of them. How many marbles has he 
left! Ana. 48 marbles. 

89. How many cows, at $80 apiece, must a farmer give 
for 6 acres of land, at $15 an acre? Ana. 8 cows. 

Find the value of the land ; how many eowe, at $30, will pay for it t 

40. A miller buys 22} cords of wood at $4 a cord, and 
pays for it in flour at $6 a barrel. How many barrels must 
he give? , 

41. A weekly paper has been in existence 10$ years. If 
each paper contains 8 pages, and eaoh page 6 columns, how 
many columns has it contained during that time ? 
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